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TREES  AROUND  THE  MUSEUM 


Trees  grown  in  San  Diego  are  unknown  to  visitors  from  many  other 
parts  of  the  country  and,  for  that  matter,  are  scarcely  known  to  most 
San  Diegans.  Many  people  admire  trees  and  would  like  to  know  more 
about  them;  but  it  is  hard  to  unearth  the  interesting  facts  buried  in 
botanical  works  or  even  to  find  the  names  that  are  the  spade  needed  for 
any  delving.  This  booklet  tells  of  at  least  a  few  of  our  planted  trees, 
namely  those  about  the  Museum  of  Natural  History,  in  Balboa  Park. 
Names  should  be  no  problem:  specimens  in  the  area  are  labeled;  and 
should  the  labels  disappear,  as  labels  sometimes  do,  the  trees  may  still  be 
known  from  the  map  inside  the  front  cover.  The  map  also  is  an  index 
of  illustrations,  for  this  booklet  is  illustrated  not  (like  most  books)  just 
with  pictures  but  also,  more  realistically,  with  living  trees,  k 

A  tree  is  a  large  woody  plant,  usually  with  a  single  trunk,  whereas 
a  shrub  is  a  small  woody  plant  whose  stem  often  branches  near  the  base. 
But  how  large  is  "large"?  Some  would  say  that  shrubs  are  less  than  15 
or  20  feet  tall,  trees  more.  Actually,  the  line  between  shrubs  and  trees  is 
arbitrary.  Not  only  does  every  tree  start  small;  but  a  single  kind  of  plant 
may  under  some  conditions  remain  shrubby  and  under  other  conditions 
become  treelike.  This  booklet  takes  the  broadest  view  so  as  to  include 
some  rather  small  and  doubtful  trees. 

Obviously,  some  trees  are  much  alike  and  some  very  different.  Those, 
that  are  basically  similar  the  botanist  groups  together  into  one  family.  A 
good  example  is  the  Palm  Family,  with  thirteen  kinds  around  the  Museum: 
their  family  resemblance  is  so  plain  that  everyone  naturally  calls  them 
all  palms.  In  some  other  families,  however,  the  members  are  not  all  so 
obviously  similar,  and  a  family  resemblance  sometimes  can  be  seen  only 
with  a  careful  comparison  of  flowers  or  of  other  parts. 

Some  plant  families  are  similar  to  each  other  and  some  are  very 
different.  On  the  basis  of  resemblance,  the  families  fall  into  larger  groups. 
Thus  the  Pine  Family,  the  Redwood  Family,  and  some  others,  being 
similar,  form  a  larger  group,  the  Conifers.  Also,  within  each  family,  the 
kinds  of  trees  fall  into  smaller  groups.-  For  example,  the  kinds  of  date 
palms  (including  the  five  listed  below)  are  more  like  each  other  than 
like  any  other  kind  of  palm,  and  the  date  palms  thus  are  a  small  sub- 
division of  the  Palm  Family. 

This  booklet  tells  not  only  about  the  individual  kind  of  tree  but  also 
about  the  family  to  which  it  belongs  and  about  some  of  these  larger  and 
smaller  groups. 
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HOW  TREES  GROW 


Near  the  west  entrance  of  the  Museum  there  is  a  slice  from  the 
trunk  of  a  large  sequoia.  That  is  a  good  place  to  think  about  the  struc- 
ture of  trees  and  how  trees  grow. 

In  most  kinds  of  trees,  the  trunk  has  a  central  cylinder  of  wood 
and  an  outer  layer  of  bark.  The  wood  consists  mainly  of  many  tiny 
thick-walled  tubes  running  up  and  down  the  trunk.  Through  these  tubes 
water  rises  to  the  top  of  the  tree;  and  the  thick  walls  of  these  tubes  give 
to  the  trunk  and  branches  much  of  the  strength  by  which  they  hold  the 
crown  of  leaves  spread  in  the  sunlight.  The  bark  protects  the  trunk  from 
injury  and  disease;  and  through  the  inner  bark,  foods  move  from  one  part 
of  the  tree  to  another,  both  upward  and  downward. 

Between  wood  and  bark  of  the  living  tree  is  a  thin  growing  layer 
(cambium).  This  layer  forms  new  wood  toward  the  inside  and  new  bark 
toward  the  outside.  The  new  wood  is  added  to  the  outside  of  the  cylinder 
of  wood  without  disturbing  the  wood  already  present,  so  that  the  cylinder 
continues  to  thicken  throughout  the  life  of  the  tree;  and,  barring 
destruction  by  insects,  fire,  or  disease,  the  original  wood  of  the  young 
seedling  tree  remains  intact  at  the  core. 

As  the  cylinder  of  wood  thickens,  however,  it  forces  outward  both 
the  growing  layer  and  the  bark.  With  this  constant  expansion,  the  grow- 
ing layer  grows  and  expands,  and  the  bark  either  grows  also  or  splits.  In 
some  trees,  such  as  the  Moreton  Bay  fig  (24)*,  the  bark  keeps  growing 
and  so  remains  smooth  and  unbroken.  In  most  trees,  however,  although 
the  bark  may  grow  and  remain  smooth  for  a  time,  sooner  or  later  it  splits 
and  furrows  or  peels.  Splitting  of  the  bark  would  let  in  insects  and  dis- 
ease, but  the  damage  is  repaired  or  forestalled  by  new  growth  in  the  bark, 
forming  corky  protective  layers.  With  more  growth,  these  layers  also  are 
split,  and  new  ones  again  are  formed  deeper  in  the  bark;  and  so  it  goes 
as  long  as  the  tree  keeps  growing.  Since  the  corky  layers  isolate  outer 
layers  of  bark  from  the  living  part  of  the  tree  within,  these  outer  layers 
die  from  starvation  and  neglect  and  either  peel  away  or  gradually  weather 
away.  So,  unlike  the  wood  of  the  seedling  tree,  the  bark  of  the  seedling 
no  longer  remains  in  the  adult. 

The  great  differences  in  the  appearance  of  the  bark  from  one  kind 
of  tree  to  another  are  due  mainly  to  differences  in  the  amount  of  growth 
of  the  bark  before  splitting  begins  and  to  differences  in  the  size  and  posi- 
tion of  the  corky  layers.  If  there  is  a  broad  continuous  corky  layer,  the 
bark  will  peel  off  in  wide  smooth  strips  or  sheets,  as  in  the  sugar  gum 
(46).  If  the  corky  layers  are  small  and  separate,  the  bark  will  be  fur- 
rowed or  flaky,  as  in  the  camphor  tree  (28). 


^Parenthetic   numbers   in   the   text   refer   to   the   map   inside   the   front   cover   and   to  the 
discussions  of  the  kinds  of  trees  further  on  in  the  booklet. 
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In  most  parts  of  the  world,  trees  do  not  grow  the  year  around  but 
grow  seasonally,  stopping  in  the  cold  or  dry  season.  In  temperate  regions, 
growth  usually  starts  rapidly  in  spring,  then  gradually  slows  down  until 
it  stops  altogether  in  summer  or  fall.  Water  tubes  formed  in  the  wood 
during  slow  growth  are  smaller  than  those  formed  during  rapid  growth. 
And  wood  formed  during  slow  growth,  having  smaller  tubes,  has  more 
wall  material  and  less  air  space  and  so  is  denser  than  wood  formed  during 
rapid  growth.  For  this  reason,  the  cross  section  of  a  tree  shows  alternate 
zones  of  soft  and  dense  wood,  corresponding  to  times  of  fast  and  slow 
growth,  and  called  spring  and  summer  wood.  Normally  there  is  just  one 
season  of  growth  each  year,  with  the  formation  of  one  zone  of  spring 
wood  and  one  zone  of  summer  wood,  which  together  make  up  one  annual 
ring;  therefore,  by  counting  the  rings  in  a  cross  section,  you  can  learn 
the  age  of  that  part  of  the  tree.  Of  course  not  all  parts  of  the  tree  are  of 
the  same  age:  counting  the  rings  of  a  branch  will  tell  the  age  of  the 
branch  but  not  of  the  tree. 

Sometimes  tree  rings  tell  a  great  deal  more  than  the  age  of  the  tree. 
Generally  the  rings  are  thinner  as  the  tree  grows  older,  as  you  can  see  in 
the  sequoia  section.  But  also,  rings  vary  in  thickness  from  year  to  year, 
being  thicker  when  the  tree  grows  well  and  thinner  when  the  tree  grows 
poorly;  so  the  thickness  of  a  ring  tells  something  about  how  well  the  tree 
grew  in  that  year.  If,  for  example,  the  rings  are  thin  toward  the  center 
of  a  tree  but  starting  at  a  certain  year  abruptly  become  thick,  it  will 
appear  that  something  happened  at  that  time  to  improve  the  growth  of 
the  tree,  such  as  the  falling  of  a  larger  tree  that  was  shading  it. 

Since  in  dry  regions  the  rainfall  often  makes  the  difference  between 
good  and  poor  growth,  thick  rings  there  often  mean  wet  years  and  thin 
rings  dry.  By  averaging  ring  measurements  for  several  trees,  it  has  been 
possible  for  some  parts  of  the  western  United  States  to  get  crude  rainfall 
records  going  back  hundreds  of  years.  These  records  have  been  valuable 
in  studying  cycles  of  climate. 

Since  the  sequence  of  thick  and  thin  rings  usually  is  the  same  in 
trees  of  the  same  area,  it  is  often  possible  to  match  sequences  and  thus  to 
tell  which  rings  in  one  cross  section  correspond  to  which  rings  in  another. 
By  comparing  the  cross  section  of  a  tree  cut  at  a  known  date  with  a 
cross  section  of  a  second  tree,  it  may  "thus  be  possible  to  tell  when  the 
second  tree  was  cut.  In  this  way,  a  beam  from  a  cliff  dwelling  can  be 
compared  with  a  very  old  tree,  the  approximate  year  of  cutting  of  the 
beam  determined,  and  the  cliff  dwelling  thus  approximately  dated. 

Shrubs  grow  in  the  same  manner  as  trees,  the  stems  persisting  for 
years,  adding  new  wood  each  year,  and  so  becoming  woody.  In  contrast 
to  trees  and  shrubs  are  herbs,  whose  stems  above  ground  are  short  lived 
and  do  not  become  woody.  Though  usually  small,  herbs  may  sometimes 
be  large  enough  to  look  like  trees,  as  in  the  banana  plant  (22). 
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Monocot  trees  (see  page  13)  grow  but  not  as  other  trees  do.  In 
some,  such  as  the  palms,  the  trunk  does  not  thicken  from  year  to  year: 
the  trunks  of  tall  palms  are  no  thicker  than  those  of  young  trees  of  the 
same  kind.  (In  a  few  kinds  of  palms  one  part  of  the  trunk  may  become 
swollen.)  In  other  Monocot  trees,  such  as  ti  (20)  and  dragon  tree  (21), 
the  trunk  does  grow  thicker  each  year  but  forms  no  annual  rings  and  so 
keeps  no  clear  record  of  its  age. 

PLANT  NAMES 

In  this  booklet  each  tree  has  not  only  an  English  common  name  but 
also  a  botanical  or  Latin  name.  To  learn  about  trees  you  need  not  learn 
their  botanical  names;  but  you  may  be  interested  to  know  why  these 
names  are  given  and  how  they  are  formed. 

Many  people  here,  if  they  stop  to  think  about  it  at  all,  feel  that 
plain  English  names  are  good  enough  for  them.  In  the  same  way,  no 
doubt,  most  Arabs  feel  that  plain  Arabic  names  are  good  enough  for 
them,  while  the  Chinese  have  an  understandable  predilection  for  Chinese 
names.  As  a  result,  one  plant  may  have  different  names  in  different  coun- 
tries. In  fact,  it  may  have  several  names  even  where  only  one  language 
is  spoken.  It  is  also  true  that  one  common  name  may  be  used  for  several 
similar  plants  or  even  for  entirely  different  plants.  And,  finally,  there  are 
many  plants  which  nobody  but  a  botanist  ever  notices  and  which,  as  a 
result,  have  no  common  names  at  all.  It  is  clear  that  common  names,  for 
these  reasons,  will  not  do  to  distinguish  all  the  kinds  of  plants  in  the 
world. 

The  science  of  botany  grows  by  the  accumulation  of  bits  of  infor- 
mation about  many  different  plants.  For  this  information  to  be  useful,  it 
must  be  recorded  where  someone  who  needs  it  can  find  it.  One  problem  — 
though  not  the  only  one  —  is  under  what  name  to  record  it.  A  name 
that  means  one  plant  to  one  person  and  another  plant  to  another  person 
and  means  nothing  to  a  third  person  —  such  a  name  will  not  do.  There 
should  be  a  system  of  names  understandable  to  botanists  the  world  over, 
with  a  different  name  for  every  kind  of  plant.  This  goal  has  not  been 
reached,  but  the  botanists  are  working  toward  it. 

But  why  are  botanical  names  in  Latin?  The  reason  is  historical:  two 
centuries  ago  when  this  system  of  naming  began,  all  European  scholars, 
including  botanists,  wrote  in  Latin.  The  choice  proves  fortunate  in  this 
age  of  assertive  nationalism;  for  Latin,  a  dead  language,  is  acceptable  to 
all  when  any  living  language  might  be  objectionable  to  some. 

No  two  individual  plants  are  exactly  alike  just  as  no  two  people  are 
exactly  alike,  but  some  are  closely  similar  whereas  others  are  extremely 
different.  When  two  individual  plants  are  very  similar,  we  call  them  the 
same  kind  of  plant.  This  means  that  they  are  like  brothers  and  could  have 
come  from  seed  of  the  same  parents  or  that  they  are  like  cousins  of  some 
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degree.  A  kind  of  plant  (or  animal)  is  called  a  species,  though  in  every- 
day speech  the  word  "kind"  is  just  as  good  or  maybe  better.  An  example 
of  a  species,  or  kind  of  plant,  is  the  Canary  Island  date  palm  (16);  an- 
other is  the  Senegal  date  palm  (17);  and  a  third  is  the  dwarf  date  palm 
(18).  The  individuals  of  each  of  these  species  differ  among  themselves; 
but  the  species  differ  more,  and  it  is  quite  clear  to  which  species  each 
individual  belongs.   (Sometimes  distinctions  are  more  difficult.) 

"Species"  is  one  of  those  unusual  words  like  "sheep"  that  are  the 
same  in  the  singular  and  the  plural.  Since  the  word  ends  in  "s"  and  looks 
like  a  plural,  some  people  say  "specie"  for  the  singular,  but  this  is  not 
correct:  specie  is  money,  and  there  is  no  money  in  botany.  Thus  it  is  "one 
species",  "two  species",  or  "ten  species". 

Species,  or  kinds  of  plants,  that  are  similiar  the  botanist  puts  to- 
gether in  a  group  called  a  genus  (for  which  there  is  no  better-known 
English  word).  An  example  of  a  genus  is  the  date  palms.  These  are  a 
dozen  kinds  of  palms,  all  quite  different  from  one  another,  but  with  the 
same  kind  of  leaves,  the  same  kind  of  flowers,  and  the  same  kind  of 
fruit,  and  thus  basically  similar.  Moreover,  they  all  differ  in  several 
respects  from  other  palms  and  thus  form  a  group  apart  among  the  palms. 
"Genus"  is  a  Latin  word  with  an  unexpected  plural,  "genera".  Thus  it  is 
"one  genus"  but  "two  genera". 

The  still  larger  group  in  which  similar  genera  are  placed  has  the 
'familiar'  English  name  family.  Our  example  is  the  Palm  Family,  with 
some  200  genera  and  perhaps  4000  species,  almost  all  with  a  strong  family 
resemblance. 

The  scientific  name  of  a  species  consists  of  two  words.  The  first  word 
is  the  name  of  the  genus,  as  Phoenix,  for  the  genus  of  the  date  palms. 
The  second  word  tells  which  one  of  the  genus,  as  canariensis,  meaning 
"Canarian"  or  "of  the  Canary  Islands",  for  the  Canary  Island  date  palm. 
Note,  however,  that  the  name  of  the  species  is  not  canariensis  but  Phoenix 
canariensis.  The  name  of  the  genus  is  one  word,  but  the  name  of  the 
species  is  two. 

The  name  of  a  plant  is  roughly  comparable  to  the  name  of  a  person, 
like  John  Smith.  Here  "Smith"  is  the  family  name  and  "John"  tells 
which  one  of  the  Smith  family.  Actually,  the  plant  name  is  more  like  a 
Japanese  personal  name,  in  which  the  family  name  comes  first.  An  im- 
portant difference  between  personal  names  and  plant  names  should  be 
noted.  There  might  be  several  families  named  Smith;  but  if  every  plant 
is  to  have  a  distinctive  name,  there  can  be  only  one  genus  named  Phoenix. 
And  again,  within  the  Smith  family  there  might  be  a  father,  a  son,  and 
a  cousin,  all  named  John;  but  in  the  genus  Phoenix  there  can  be  only 
one  species  named  Phoenix  canariensis.  The  Senegal  date  palm  is  also 
Phoenix,  but  it  is  Phoenix  reclinata;  and  the  dwarf  date  palm  is  Phoenix 
roebelinii. 
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THE  CONIFERS 

The  Conifers  or  cone-bearers  are  a  subdivision  of  the  plant  kingdom 
including  such  familiar  trees  as  pines,  firs,  redwoods,  and  junipers.  All 
members  of  this  group  are  trees  or  shrubs,  and  most  of  them  have  needle- 
like or  scalelike  leaves.  Most  of  them  are  evergreen,  that  is,  keep  their 
leaves  the  year  around;  but  a  few,  such  as  the  larches,  are  deciduous. 
They  reproduce  by  seeds,  which  usually  are  produced  in  woody  cones 
(figs.  1,3);  but  they  do  not  have  flowers  in  the  usual  sense. 

From  fossils  we  know  that  the  Conifers  are  an  ancient  group,  which 
flourished  during  the  Age  of  Reptiles,  before  the  rise  of  the  Flowering 
Plants.  Today  there  are  only  about  500  kinds  of  Conifers  as  contrasted 
with  perhaps  a  quarter  million  kinds  of  Flowering  Plants.  Yet  the  place 
that  they  hold  in  the  vegetation  of  the  earth  is  out  of  all  proportion  to 
the  small  number  of  kinds.  They  form  great  forests,  especially  in  the 
cooler  regions  of  the  earth.  Many  of  them  are  of  great  economic  im- 
portance, especially  as  timber  trees. 

Thirteen  kinds  of  Conifers  are  native  in  San  Diego  County,  mostly 
in  the  mountains.  These  include  seven  kinds  of  pine,  two  kinds  of  cypress, 
a  fir,  a  juniper,  an  incense  cedar,  and  the  bigcone  spruce.  For  photographs 
of  these  trees,  examples  of  their  foliage  and  cones,  and  information  about 
them,  see  the  exhibit  on  the  main  floor  of  the  Museum. 

ARAUCARIA  FAMILY 

The  Araucaria  Family  (Araucariaceae)  includes  about  30  kinds  of 
trees  of  the  Southern  Hemisphere  and  the  Old  World  tropics.  Fossils  show 
that  members  of  this  family  were  formerly  more  widespread,  occurring 
also  in  Europe  and  North  America.  Several  are  important  for  their  soft- 
wood timbers:  they  grow  in  areas  where  most  trees  furnish  hardwood, 
which  is  less  desirable  for  general  use.  The  Parana  pine  (Araucaria 
angustifolia)  is  said  to  be  the  most  important  timber  tree  of  Brazil.  The 
Chilean  pine  or  monkey-puzzle  (Araucaria  araucana)  of  the  southern 
Andes  yields  a  good  quality  of  lumber,  and  the  large  seeds  or  nuts  are 
an  important  article  of  commerce.  And,  by  the  way,  the  name  "Araucaria" 
is  from  the  Araucarian  Indians  of  that  area.  Kauri  (Agathh  australis)  is 
the  most  important  timber  tree  of  New  Zealand,  though  its  natural  area 
is  small  and  it  is  now  relatively  scarce.  Exceptional  trees  are  170  feet 
tall  and  24  feet  in  trunk  diameter,  with  an  age  of  about  1700  years.  The 
massive  columnar  trunks  with  few  branches  give  clear  lumber  of  highest 
quality.  Kauri  gum,  a  resin  produced  by  this  tree,  is  one  of  the  chief 
exports  of  New  Zealand,  used  in  making  high-grade  varnishes.  Better 
than  that  from  the  living  trees  is  the  fossil  gum,  dug  at  the  sites  of 
former  groves;  and  most  of  that  exported  is  from  this  source. 

Queensland  kauri  (Agathh  robusta),  from  northeastern  Australia, 
may  be  seen  south  of  El  Prado,  on  the  east  side  of  the  Electric  Building, 
where  there  are  three  trees.  This  becomes  a  large  tree,  sometimes  130  feet 
tall  and  6  feet  in  trunk  diameter,  and  is  valued  for  its  wood,  which  is 
close-grained,  tough,  and  easily  worked. 


Fig.   1.      Female   (seed-bearing)    cone  of  Deodar. 

The    canes   stand   erect    on    the   branches.    When   the  seeds    are   ripe,   the   cone   falls    apart, 
shedding  seeds  and  cone-scales.  Photo  in  September,    X    0.8.     See  page   10. 


Fig.  2.     Male  (pollen-bearing)   cone  of  Deodar. 

The  male  cones,  also  erect,  are  abundant  on  all  parts  of  the  tree,  shedding  great  quantities 
of  dustlike  yellow  pollen  in  late  summer.  The  two  cones  on  the  left  have  shed,  the  others 
not.  Pollen  must  reach  the  young  female  cones  if  seeds  are  to  be  fertile.  Photo  in  Septem- 
ber, X  0.85.   See  page  10. 
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Conifers  9 

1.  Norfolk  Island  Pine  (Araucaria  heterophylla)  is  a  tall  and  rather 
open  conical  tree  native  of  Norfolk  Island,  some  800  miles  east  of  Aus- 
tralia. It  may  reach  a  height  of  200  feet  and  a  trunk  diameter  of  10 
feet,  though  few  if  any  trees  of  this  size  are  left  since  the  island  has  been 
largely  cleared.  The  timber  was  much  used  for  shipbuilding.  Like  the 
other  araucarias,  this  one  is  not  a  true  pine,  though  the  pines  also  are 
Conifers  and  so  are  at  least  distantly  related.  The  name  "pine"  was  taken 
by  English  colonists  to  the  Southern  Hemisphere,  where  there  are  no 
native  pines,  and  applied  to  somewhat  similar  trees  for  which  there  were 
no  English  names.  (Here  is  an  example  of  the  unreliability  of  common 
names.)  This  tree  is  also  known  as  star  pine  because  of  the  very  symmetri- 
cal tiered  arrangement  of  the  branches,  especially  as  seen  in  a  young  tree 
or  in  the  top  of  an  old  tree.  The  ropelike  branchlets  fall  with  the  leaves 
still  attached.  Cones  about  the  size  of  a  grapefruit  are  borne  on  the  upper 
branches,  maturing  here  in  winter  (fig.  3).  These  are  not  found  intact 
beneath  the  tree  because  they  fall  to  pieces  at  maturity,  shedding  their 
scales,  each  with  two  seeds  embedded  in  it. 

Large  trees  of  the  Norfolk  Island  pine  are  a  familiar  sight  in  south- 
ern California.  In  other  parts  of  the  country,  small  ones  are  widely  grown 
as  tub  plants  indoors.  These  are  not  seedlings  but  cuttings,  which  are 
more  compact  and  grow  much  more  slowly.  Our  specimen  stands  near 
Park  Boulevard  just  north  of  the  Museum  service  yard.  Planted  in  1915, 
it  is  now  8  8  feet  tall,  with  a  trunk  diameter  of  17  Yz  inches. 

Bunya-bunya  (Araucaria  bidivillii)  from  northeastern  Australia,  like 
the  Norfolk  Island  pine,  is  commonly  grown  outdoors  in  southern  Cali- 
fornia. Several  specimens  may  be  seen  in  Balboa  Park;  four  of  them  close 
to  the  Museum  (but  not  in  the  area  of  the  map)  are  on  the  west  side 
of  the  Food  and  Beverage  Building.  This  is  a  tall  tree  with  an  egg-shaped 
crown  and  a  rather  open  appearance  because  most  of  the  pendent  branch- 
lets  are  at  the  ends  of  the  spreading  branches;  the  distinctive  silhouette 
can  be  recognized  as  far  as  the  tree  is  seen.  The  leaves  are  broad,  stiff,  and 
sharp  pointed,  and  fall  with  the  branchlets.  The  cones,  borne  near  the 
top  of  the  tree,  are  pineapplelike  and  up  to  12  inches  long.  The  seeds  are 
two  inches  or  more  long  and  weigh  about  30  to  the  pound;  when  roasted 
they  are  said  to  taste  like  chestnuts.  They  were  an  important  food  of  the 
aborigines,  who,  at  the  time  of  ripening,  about  January,  would  come  from 
great  distances  to  fatten  on  them  until  they  were  gone.  Each  family 
owned  certain  trees,  which  were  passed  from  one  generation  to  the  next, 
the  only  hereditary  property  these  people  were  known  to  have.  Because 
these  trees  were  so  valued  by  the  natives,  the  ones  on  crown  lands  were 
protected.  "Bunya-bunya"  of  course  is  the  native  name,  but  it  is  now 
used  generally.  The  wood  of  this  tree  is  of  great  commercial  value,  being 
strong,  even-grained,  and  easily  worked. 
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PINE  FAMILY 


The  Pine  Family  (Pinaceae)  includes  over  200  kinds  of  trees  widely 
distributed  over  the  Northern  Hemisphere  but  especially  numerous  in 
cool  temperate  regions.  The  family  includes  the  pines,  firs,  spruces,  hem- 
locks, and  some  others.  The  leaves  are  needlelike  and  the  cones  are 
more  or  less  woody.  This  family,  more  than  any  other,  is  important  as  a 
source  of  softwood  lumber. 

The  true  pines  (Pimis)  are  easily  told  from  other  members  of  the 
family  by  their  clustered  needles,  usually  two,  three,  or  five  in  each  clus- 
ter, with  a  sheath  of  scales  about  the  base.  The  needle  cluster  is  really  a 
short  branchlet  with  its  leaves,  and  it  falls  from  the  tree  as  one  unit. 
There  are  several  kinds  of  pines  in  Balboa  Park  but  none  in  our  small  area. 
Seven  kinds  are  native  in  San  Diego  County:  see  the  exhibit  on  the  main 
floor  of  the  Museum. 

2.  Deodar  or  Himalayan  Cedar  (Cedrus  deodar  a)  is  a  large  tree,  some- 
times 160  feet  tall,  somewhat  irregular  but  graceful,  with  pendulous 
branchlets  and  tip.  The  gray  needlelike  leaves  are  some  of  them  scat- 
tered on  the  main  branchlets  but  mostly  crowded  on  short  side  twigs.  The 
female  or  seed-bearing  cones  are  egg-shaped  and  about  3  inches  tall 
(fig.  1) ;  they  stand  on  the  middle  and  upper  branches  but  may  be  seen 
from  the  ground.  Since  they  take  about  two  years  to  mature,  cones  at 
some  stage  are  present  at  every  season.  At  maturity  they  fall  to  pieces, 
shedding  seeds  and  cone-scales  but  leaving  the  axis  or  central  stem  of  the 
cone  standing  erect  on  the  branch  like  a  candle  on  a  Christmas  tree.  The 
male  or  pollen-bearing  cones  are  also  erect  but  smaller  and  more  delicate 
(fig.  2).  They  are  borne  on  the  lower  branches  as  well  as  the  upper  and 
thus  are  easily  seen,  but  they  are  shorter  lived;  they  fall  soon  after  shed- 
ding their  pollen  in  late  summer. 

Deodars  are  native  in  the  Himalaya.  The  name  is  from  a  Sanskrit 
word  meaning  divine  tree.  The  wood  is  strong  and  durable  and  is  scarcely 
bothered  by  termites.  Commonly  planted  in  California,  the  deodar  grows 
rapidly  and  makes  a  handsome  tree.  Christmas  Tree  Lane  in  Pasadena  is 
of  deodars.  Our  specimen  stands  near  Park  Boulevard  just  north  of  the 
Museum  service  yard.  Planted  in  1915,  it  is  now  80  feet  tall,  with  a 
trunk  diameter  of  28  inches. 

Although  the  name  "cedar"  is  used  for  a  great  variety  of  trees  in 
many  parts  of  the  world,  deodar  belongs  to  the  group  that  may  perhaps 
be  called  the  true  and  original  cedars.  This  group  includes  also  the  cedar 
of  Lebanon,  of  Asia  Minor,  and  the  Atlas  cedar,  of  the  Atlas  Mountains 
of  northwest  Africa.  Both  these  trees  also  are  grown  here,  though  less 
commonly  than  the  deodar.  They  are  stiffer  in  appearance,  with  shorter 
needles,  more  bluish  white  in  color. 
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REDWOOD  FAMILY 


The  Redwood  or  Bald  Cypress  Family  (Taxodiaceae)  includes  a  dozen 
kinds  of  trees  widely  scattered  in  the  world,  in  Asia,  North  America,  and 
Tasmania.  This  small  group  includes  some  of  the  giants  of  the  plant 
kingdom:  see  the  redwood  exhibit  outside  the  west  door  of  the  Museum. 
The  redwood  (Sequoia  sempervirens),  native  in  the  Coast  Ranges  of  Cali- 
fornia, is  generally  considered  to  be  the  tallest  tree  in  the  world,  some- 
times exceeding  360  feet  in  height.  The  giant  sequoia  (Sequoiadendron 
giganteum),  native  on  the  west  slope  of  the  Sierra  Nevada  of  California, 
is  sometimes  nearly  as  tall;  the  tallest  measured  was  347  feet,  though 
the  measurement  was  made  after  the  tree  had  been  felled.  However, 
the  giant  sequoia  reaches  a  much  greater  age  than  the  redwood  and  a  much 
greater  diameter  and  bulk.  The  greatest  known  age  is  about  3200  years, 
though  the  maximum  age  has  often  been  estimated  higher.  Formerly, 
giant  sequoias  were  sometimes  called  the  oldest  living  things,  but  now 
bristlecone  pine  (Pinus  arhtata)  is  known  sometimes  to  reach  an  age  of 
4000  years  and  more.  There  seems  no  question,  however,  that  with  regard 
to  bulk  the  giant  sequoia  is  the  largest  tree  having  a  single  base. 

The  bald  cypresses  (Taxodium),  native  in  the  southeastern  United 
States  and  in  Mexico  and  Guatemala,  are  so  called  because,  at  least  in 
colder  climates,  they  lose  their  leaves  in  winter  and  thus  become  bald. 
One  tree  near  the  city  of  Oaxaca  has  a  trunk  more  than  160  feet  in  cir- 
cumference, perhaps  larger  than  that  of  any  other  tree.  Botanists  have 
suggested,  however,  that  this  really  is  not  a  single  tree  but  four  original 
trees  that  have  grown  together  and  fused  into  one. 

Also  leafless  in  winter  is  the  dawn  redwood  (Metasequoia) ,  a  tree 
that  has  been  called  a  living  fossil.  For  many  years  the  fossil  leaves  and 
cones  have  been  known  from  widely  scattered  localities  in  Eurasia  and 
North  America,  but  until  recently  they  were  confused  with  fossils  of 
trees  like  the  presentday  coast  redwood  of  California.  Not  until  1941 
was  Metasequoia  distinguished  and  named.  It  was  then  assumed  to  be  long 
extinct,  but  just  five  years  later  it  was  discovered,  very  much  alive,  in 
central  China.  Now  seedlings  are  growing  in  many  parts  of  the  world, 
one  of  them  in  the  Park  Department  nursery,  in  Balboa  Park. 

3.  Japanese  Redwood  (Cryptomeria  japonica)  is  a  large  evergreen  tree 
of  Japan  and  China,  sometimes  exceeding  150  feet  in  height  and  6  feet  in 
trunk  diameter.  Mature  trees,  often  seen  planted  about  ancient  Japanese 
temples,  recall  the  nearly  related  giant  sequoia.  This  probably  is  the  most 
important  timber  tree  in  Japan,  where  it  is  extensively  and  efficiently 
raised  as  a  tree  crop,  especially  on  mountain  sides  too  steep  for  terracing 
and  rice-raising.  Our  specimens  are  a  group  of  six  trees  near  Park  Boule- 
vard and  Village  Drive.  In  September  1960  the  height  of  the  tallest  is 
65  feet. 
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CYPRESS  FAMILY 


The  Cypress  Family  (Cupressaceae)  includes  about  120  kinds  of  ever- 
green trees  and  shrubs  widely  scattered  throughout  the  world  but  mostly 
in  temperate  regions.  Adults  have  tiny  scalelike  leaves  growing  flat  against 
the  branchlets,  but  seedlings  have  needlelike  leaves  similar  to  those  of  the 
Pine  Family.  Botanists  believe  that  ancestors  of  the  Cypress  Family  bore 
needlelike  leaves  as  adults  and  that  scalelike  leaves  are  a  more  recent 
development.  The  seed-bearing  cones  are  rather  small  and  usually  are 
woody  or  leathery,  but  in  the  junipers  the  cones  are  fleshy  and  berrylike. 

In  San  Diego  County,  incense  cedar  is  a  forest  tree  in  the  higher 
mountains,  and  California  juniper  is  a  shrub  of  the  desert  slopes  of  the 
mountains.  Concerning  these  and  the  two  native  cypresses,  see  the  Conifer 
exhibit  on  the  main  floor  of  the  Museum. 

Cypresses 

The  cypresses  (Cupressus)  are  trees  and  shrubs  with  small  scalelike 
leaves  and  with  more  or  less  globular  cones  composed  of  shield-shaped 
woody  scales.  Some  of  the  cypresses  are  much  used  as  ornamentals.  Sev- 
eral kinds  are  native  in  California,  two  of  them  in  San  Diego  County. 

4.  Mourning  Cypress  (Cupressus  funebris)  is  a  medium-sized  tree  with 
pendulous  flattened  branchlets  and  with  small  cones.  Native  in  China,  it 
is  occasionally  grown  in  California  as  an  ornamental.  A  single  small  tree 
stands  near  Park  Boulevard  north  of  the  row  of  desert  gums  (Eucalyp- 
tus), 

5.  Italian  Cypress  (Cupressus  sempervirens)  is  a  medium-sized  tree  with 
dark  green  foliage  and  with  cones  about  one  inch  long.  It  is  native  in 
southern  Europe  and  western  Asia.  It  reaches  great  age:  one  tree  with  a 
circumference  of  54  feet  is  said  to  have  been  considered  venerable  600 
years  ago.  The  wood  is  "next  to  imperishable";  it  is  prized  for  the  manu- 
facture of  musical  instruments.  The  tree  usually  grown  is  a  columnar 
form;  it  is  often  used  in  formal  plantings,  especially  in  southern  Europe 
but  also  to  some  extent  here.  Three  small  trees  stand  at  the  southeast 
corner  of  the  Museum  building. 
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MONOCOT  TREES 

The  Monocotyledons,  or  Monocots,  are  the  major  division  of  the 
plant  kingdom  including  such  plants  as  grasses,  lilies,  orchids,  and  palms. 
They  reproduce  by  means  of  seeds;  and  together  with  the  Dicots  (dis- 
cussed on  page  23)  they  make  up  the  great  group  known  as  the  Flower- 
ing Plants:  they  all  bear  flowers,  though  sometimes  these  are  small  and 
inconspicuous  and  scarcely  to  be  recognized  as  such  by  anyone  but  a 
botanist.  Most  Monocots  have  grasslike  leaves,  with  close  parallel  veins; 
and  in  the  large  leaves  of  the  palms,  the  segments  are  grasslike.  Most 
Monocots  are  not  woody  plants  but  herbs.  The  palms,  however,  are  mostly 
trees;  and  notable  trees  are  found  also  in  the  Century  Plant  Family  and 
in  some  others. 

GRASS  FAMILY 

The  Grass  Family  (Gramineae)  undoubtedly  is  the  largest  family 
of  Flowering  Plants  in  number  of  individuals,  though  the  number  of 
kinds  is  perhaps  less  than  five  thousand.  Also,  it  is  the  family  of  greatest 
importance  to  man,  especially  as  the  source  of  cereals  and  of  forage  for 
domestic  animals.  Cultivation  of  cereals,  the  chief  vegetable  foods  of  man 
and  his  domestic  animals,  was  a  first  step  in  the  development  of  civiliza- 
tion. Most  important  are  wheat,  rice,  and  maize;  others  are  barley,  rye, 
oats,  sorghums,  and  millets.  Sugarcane,  grown  in  all  warm  moist  regions, 
is  man's  chief  source  of  sugar,  an  important  food  and  industrial  chemical. 
Straw  from  grain  crops  is  used  for  fuel,  for  thatch,  and  for  such  articles 
as  mats  and  sandals.  A  few  grasses  have  some  importance  as  sources  of 
fiber,  and  a  few  yield  essential  oils,  such  as  citronella.  Other  grasses  are 
used  as  soil  and  sand  binders  and  for  lawns  and  other  ornamental  purposes. 
Well  over  100  kinds  of  grasses  occur  wild  in  San  Diego  County,  about  a 
third  of  them  weeds,  mostly  of  European  origin. 

6.  Chinese  Bamboo  (Sinocalamus  oldhamii)  is  a  tree-sized  grass  native 
in  China  and  sometimes  planted  as  an  ornamental  in  Florida  and  Cali- 
fornia. Though  perhaps  not  exactly  fitting  our  idea  of  what  a  tree  should 
be,  it  has  woody  stems  sometimes  60  feet  tall,  and  what  more  can  we  ask 
of  a  tree?  As  with  other  bamboos,  there  is  a  thick  underground  stem, 
from  which  grows  a  cluster  of  these  woody  shoots,  each  increasing  for 
several  seasons  in  length  but  not  in  thickness.  A  clump  of  Chinese  bamboo 
stands  just  north  of  the  Museum  service  yard  and  another  on  the  east 
side  of  the  Food  and  Beverage  Building. 

The  bamboos  include  more  than  200  kinds  of  large  grasses,  mostly 
woody,  mostly  growing  in  warm  regions  but  especially  in  southeast  Asia. 
The  largest  may  have  stems  120  feet  tall  and  12  inches  thick.  In  warm 
parts  of  Asia,  bamboos  are  extremely  important,  the  wood  especially  being 
used  in  a  great  variety  of  ways.  The  wood  is  strong,  elastic,  hard,  and 
durable;  and  the  stems  are  hollow  and  thus  strong  for  their  light  weight. 
The  hollow  stems  have  cross-partitions  at  regular  intervals,  dividing  them 
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into  airtight  compartments.  They  are  used,  with  the  partitions  in,  for 
floats  and  rafts  and,  with  the  partitions  removed,  for  water  pipes  and 
gutters.  Segments  with  partitions  are  used  for  utensils  and  containers. 
Whole  stems  are  used  for  poles  and  for  posts  in  house  and  bridge  con- 
struction. They  split  easily  to  make  boards  and  roofing  tiles.  From  finely 
split  bamboo  are  made  mats,  baskets,  fans,  hats,  brushes,  ropes,  and  coarse 
clothing.  Paper  and  rayon  are  made  from  the  stems  of  some.  And  the 
young  shoots  of  some  are  eaten. 

PALM  FAMILY 

The  palms  (Palmae)  are  a  large  family,  numerous  in  the  tropics  but 
with  few  representatives  in  temperate  regions.  They  are  mostly  trees  with 
unbranched  trunks,  each  ending  in  a  cluster  of  large  leaves.  The  leaves 
of  some  kinds  are  larger  than  those  of  any  other  plants,  being  as  much  as 
60  feet  long.  Leaves  are  of  two  main  types,  fan  shaped  and  feather 
shaped;  and  the  corresponding  types  of  palms  may  be  called  fan  palms 
and  feather  palms. 

The  coconut  palm  and  the  date  palm,  each  basic  to  the  economy  of 
many  peoples,  probably  are  the  two  whose  importance  is  best  known;  in 
fact,  the  coconut  palm  is  called  the  most  important  tree  in  the  world. 
But  the  Palm  Family  as  a  whole  perhaps  ranks  second  only  to  the  Grass 
Family  in  its  importance  to  mankind.  In  tropical  regions  generally,  people 
depend  on  palms  for  foods,  building  materials,  fibers,  and  many  other 
products;  and  in  temperate  regions,  most  of  us  probably  do  not  realize 
the  extent  to  which  we  use  imported  palm  products,  especially  oils  and 
waxes.  Many  palm  nuts,  including  coconuts,  and  some  palm  fruits  are 
rich  in  oils;  and  several  palms  are  extensively  grown  for  oil,  the  oils  being 
used  for  lubricants  and  diesel  fuels  and  for  making  soaps  and  cosmetics, 
candles,  explosives,  tin  cans,  many  foods,  and  various  other  products.  A 
few  kinds  of  palms  are  the  chief  sources  of  vegetable  waxes,  used  in  mak- 
ing such  diverse  products  as  paints,  varnishes,  polishes,  soap,  waterproof- 
ing, carbon  paper,  phonograph  records,  and  batteries.  Several  palms  are 
important  sources  of  sugar,  in  some  the  trunks  and  in  others  the  young 
flower  clusters  being  tapped;  and  sometimes  the  sugary  juice  is  fermented 
to  make  beverages.  Some  bear  edible  fruits.  Starch  is  obtained  from  the 
trunk  of  the  sago  palm.  Whole  trunks  are  used  for  posts  and  split  trunks 
for  flooring  and  other  construction;  and  in  many  tropical  countries  palm 
leaves  are  the  main  material  used  for  thatching  and  siding  of  native 
houses.  Rattan,  the  long  slender  stems  of  some  climbing  palms,  is  used 
for  canes,  baskets,  and  furniture.  Strands  from  palm  leaves,  including 
raffia,  are  used  for  plaiting  mats,  baskets,  and  hats;  and  fibers  from 
leaves  and  from  husks  are  used  for  making  cordage,  textiles,  brushes, 
mats,  paper,  and  other  products.  Seeds  of  the  betel-nut  palm  are  chewed 
by  more  than  15  percent  of  the  world's  population.  From  seeds  of  the 
ivory-nut  palm  are  carved  buttons  and  other  small  articles.  Other  palm 
products  include  dyes,  tannins,  and  medicines. 
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Because  of  their  graceful  or  stately  appearance,  palms  are  much 
planted  as  ornamentals  in  warmer  regions.  Southern  California  is  too  cold 
for  most  of  them,  and  only  about  a  dozen  are  commonly  grown  here, 
though  several  others  are  occasionally  seen. 

7.  Piccabeen  Palm  (Archonto phoenix  Cunningham iana)  is  a  rather  tall 
feather  palm  native  in  subtropical  northeastern  Australia.  The  leaf  bases 
form  a  compact  green  column  at  the  top  of  the  ringed  gray  trunk.  The 
lilac  flowers,  and  later  the  red  fruit,  are  borne  on  a  bushy  branch  just 
below  this  green  column.  This  tree  is  also  known  as  Cunningham  palm 
after  the  botanist  who  first  discovered  it  and  sent  seeds  to  England.  Two 
piccabeen  palms  stand  against  the  wall  of  the  Food  and  Beverage  Build- 
ing near  the  south  end,  reaching  about  to  the  roof. 

8.  Queen  Palm  (Arecastrum  romanzojfianum)  is  a  medium-tall  feather 
palm  whose  bushy  crown  looks  like  a  giant  feather  duster.  It  is  a  close 
relative  of  the  coconut  palm,  the  nutlet  having  three  eyes  or  pores  at  the 
end  like  a  miniature  coconut.  Native  from  southern  Brazil  to  northern 
Argentina,  the  queen  palm  is  commonly  planted  as  a  street  tree  in  south- 
rn  California  and  in  Florida,  often  under  the  incorrect  name  of  Cocos 
plumosa.  It  was  named  after  Count  Nikolai  Romanzoff,  who  sponsored 
the  Russian  expedition  around  the  world  during  which  it  was  discovered. 
In  Brazil  during  times  of  shortage,  the  leaves  are  fed  to  cattle,  sometimes 
the  trees  being  felled  for  this  purpose. 

There  is  a  row  of  queen  palms  in  the  parking  on  each  side  of  Zoo 
Drive.  Also,  there  are  three  on  each  side  of  the  front  entrance  to  the 
Museum  and  three  north  of  the  west  entrance.  All  these  were  moved  in 
as  fairly  large  trees  about  1940. 

9.  Butia  Palm  (Butia  capitata)  is  a  low  feather  palm  with  arching  gray- 
ish leaves,  native  in  Brazil  and  Uruguay.  The  leaves  are  somewhat  spiny 
at  the  base,  and  the  old  leaves  or  leaf  bases  persist  on  the  trunk  for  sev- 
eral years.  Like  the  queen  palm,  this  is  a  relative  of  the  coconut  palm, 
the  nutlets  again  having  the  three  eyes  or  pores.  Unlike  the  coconut,  how- 
ever, the  nutlet  commonly  has  two  or  three  compartments  and  seeds.  And, 
instead  of  the  thick  fibrous  husk  of  the  coconut,  it  is  covered  by  an  edible 
orange-yellow  flesh.  Although  the  quality  of  the  fruit  varies  greatly  from 
one  individual  tree  to  another,  sometimes  it  is  excellent,  with  an  unusual 
aromatic  taste  recalling  that  of  pineapple.  The  fruit  is  sometimes  used  for 
making  jelly  or  preserves. 

There  are  three  butia  palms  on  the  east  side  of  the  Food  and  Bever- 
age Building  near  the  south  end. 

10.  Mediterranean  Palm  (Chamaerops  humilis)  is  a  small  fan  palm  oc- 
curring both  north  and  south  of  the  Mediterranean,  the  only  palm 
native  of  Europe.  One  of  the  most  hardy  of  palms,  it  is  widely  used  as  an 
ornamental  in  temperate  regions.  Usually  it  branches  from  the  base,  form- 
ing clumps,  and  does  not  attain  tree  size. 
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There  are  several  clumps  of  Mediterranean  palms  along  the  east  side 
of  the  Food  and  Beverage  Building  and  one  on  the  east  side  of  the  front 
entrance  to  the  Museum;  a  more  treelike  individual  stands  on  the  west 
side  of  the  front  entrance. 

Hesper  Palms 

The  hesper  palms  (Erythea)  are  eight  fan  palms,  mostly  of  north- 
western Mexico,  with  one  in  central  America.  At  least  three  of  them  make 
beautiful  ornamentals  in  our  climate.  The  tall,  slender  Brandegee  palm 
(Erythea  brandegeei) ,  from  the  mountains  of  southern  Baja  California,  is 
rarely  cultivated;  but  Balboa  Park  has  several,  probably  grown  from 
seed  brought  back  in  1902  by  Kate  Sessions.  Two  of  these  stand  in  the 
courtyard  of  the  House  of  Hospitality,  recognizable  there  as  the  only  tall 
fan  palms.  The  blue  hesper  palm  (Erythea  armata)  is  a  stockier  tree, 
with  slender  plumelike  flower  clusters  arching  far  beyond  the  bluish  white 
leaves.  Native  in  desert  canyons  of  central  and  northern  Baja  California, 
it  extends  to  within  a  few  miles  of  the  California  boundary,  on  the  west- 
ern edge  of  the  desert.  It  is  occasionally  grown  in  southern  California, 
making  a  beautiful  specimen  tree.  Two  grow  in  the  triangular  lawn  east 
of  the  Recital  Hall,  recognizable  there  as  the  only  fan  palms  with  bluish 
leaves. 

11.  Guadalupe  Island  Palm  (Erythea  edulis)  is  a  handsome  medium- 
sized  tree,  with  bright  green  leaves,  with  flower  clusters  about  equalling 
the  leaves,  and  later  with  heavy  clusters  of  purplish  black  fruits,  each 
about  the  size  of  a  walnut.  The  fruits  are  more  or  less  edible  if  found  at 
the  proper  stage  between  greenness  and  decay,  having  a  datelike  flavor  and 
texture.  This  palm  is  native  only  on  Guadalupe  Island,  about  250  miles 
south  of  San  Diego  and  160  miles  off  the  coast.  Some  thousands  cover  the 
northern  slopes  of  this  volcanic  island,  and  lesser  numbers  grow  in  can- 
yons farther  south.  Like  the  other  native  trees,  the  palm  is  threatened 
with  extinction  in  its  island  home  because  of  goats,  introduced  by  man 
a  century  or  more  ago.  Only  old  trees  are  to  be  seen,  no  seedling  escaping 
the  goats.  Fortunately,  the  palm  is  well  established  in  cultivation  in  south- 
ern California,  where  it  seeds  freely.  As  one  of  our  finest  palms,  it  is  likely 
to  be  preserved  in  cultivation  even  if  it  disappears  from  its  native  island. 

Two  small  trees  stand  before  the  Museum,  one  on  each  side  of  the 
entrance  walk,  appropriate  symbols  of  the  interest  of  the  Museum  in  the 
natural  history  of  Baja  California;  and  a  fine  large  one  leans  over  the 
sidewalk  across  Zoo  Drive  from  the  west  entrance. 

12.  Hybrid  Hesper  Palm  (Erythea  brandegeei  X  edulis  ?).  The  palm  near 
the  northeast  corner  of  the  formal  garden  is  somewhat  similar  to  the 
Guadalupe  Island  palm  but  not  identical.  As  in  the  Brandegee  palm,  the 
old  leaf  bases  are  persistent  on  the  trunk  and  the  margins  of  the  leaf  stalk 
are  spiny.  It  appears  possible  that  this  tree  is  a  hybrid  between  the 
Guadalupe  Island  palm  and  the  Brandegee  palm,  both  of  which  have  been 
grown  in  the  Park  for  many  years. 
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Sentry  Palms 

The  sentry  palms  (Howeia)  are  two  graceful  small  trees  with  con- 
spicuously ringed  trunks  and  with  feather-shaped  leaves.  Not  only  are 
the  trees  planted  outdoors  in  southern  California:  young  ones  are  grown 
by  tens  of  thousands  for  indoor  decoration  throughout  the  country,  being 
perhaps  the  most  widely  planted  as  well  as  among  the  most  suitable  palms 
for  this  use.  For  this  reason,  seeds  are  an  important  article  of  commerce. 

The  sentry  palms  are  native  only  on  Lord  Howe  Island,  360  miles 
east  of  Australia  and  politically  a  part  of  New  South  Wales.  This  is  a 
crescent-shaped  volcanic  island  7  miles  long  and  1  l/z  miles  wide  at  the 
widest  part,  with  picturesque  scenery  and  a  mild  climate.  Only  about 
200  kinds  of  plants  are  native  there,  fully  a  third  of  them  not  known 
to  occur  anywhere  else.  Uninhabited  when  it  was  discovered  in  1788,  the 
island  was  settled  in  1843  and  now  has  a  population  of  about  15  0. 

Lord  Howe  Island  has  a  truly  remarkable  society,  whose  basic  indus- 
try is  the  collection  and  export  of  sentry-palm  seeds.  Descendents  of 
early  settlers  remaining  on  the  island  are  automatically  participants  in  the 
seed  business,  each  receiving  shares  from  the  profits  according  to  his  age, 
sex,  and  number  of  dependents.  New  settlers  or  their  children  do  not 
become  participants  unless  by  marriage  to  participants.  Government  is  by 
a  Board  of  Control  in  Sydney  and  a  Committee  of  Three  elected  by  the 
islanders.  Orders  and  the  shipping  of  the  seeds  are  handled  by  the  Board, 
and  the  work  of  collecting  and  preparing  the  seeds  is  directed  by  the 
Committee.  This  work  amounts  to  only  a  few  hours  per  week  for  each 
man.  Since  seeds  are  destroyed  by  rats,  introduced  some  years  ago  from 
a  wrecked  ship,  the  community  fund  pays  a  bounty  for  each  rat  tail 
turned  in;  and  ratting,  with  the  help  of  terriers,  is  a  popular  sport  and 
source  of  additional  income.  Also,  a  few  people  run  hostels  for  the  small 
number  of  vacationers  who  come  by  seaplane  from  Sydney.  Each  islander 
has  his  vegetable  garden,  and  fishing  is  a  source  of  food  as  well  as  a  sport. 
Thus  everyone  has  food  and  a  regular  income.  The  Board  of  Control  as- 
signs each  family  land,  not  as  private  property  but  to  be  held  as  long  as 
it  is  used.  There  is  no  poverty  and  no  crime,  hence  no  jail,  police,  or 
lawyers.  It  sounds  even  better  than  San  Diego. 

13.  Curly  Palm  or  Belmore  Sentry  Palm  (Hoiveia  belmoreana)  is  the 
smaller  of  the  two  sentry  palms  and  has  "the  leaf  segments  erect  or  ascend- 
ing. Flowers  and  fruits  are  borne  on  solitary  stiffly  hanging  unbranched 
stalks  about  3  feet  long.  There  is  one  specimen  on  the  east  side  of  the 
Food  and  Beverage  Building  near  the  south  end. 

14.  Thatch  Palm  or  Forster  Sentry  Palm  (Howeia  forsteriana)  is  the 
larger  of  the  two  and  has  the  leaf  segments  spreading  or  somewhat  droop- 
ing. The  floral  stalks  are  borne  several  together  from  a  common  base.  This 
tree  is  the  more  commonly  planted  in  southern  California,  where  it  makes 
a  very  attractive  small  tree,  suitable  for  home  gardens.  There  are  three 
specimens  east  of  the  Food  and  Beverage  Building  near  the  south  end. 
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15.  Australian  Cabbage  Palm  (Livhtona  australis)  is  a  medium- tall  fan 
palm  native  in  eastern  Australia.  It  is  the  southernmost  palm  of  Australia 
and  is  quite  hardy  in  southern  California,  where  it  is  occasionally  planted. 
The  fibers  of  the  leaves  were  used  by  the  Australian  natives  in  making 
baskets  and  hats,  and  the  hard,  dark  outer  wood  was  used  for  spearheads. 
The  bud  of  young  leaves  at  the  center  of  the  leaf  rosette  is  sometimes 
eaten,  either  raw  or  cooked.  Any  palm  used  in  this  way  is  likely  to  be 
called  in  English  a  cabbage  palm. 

One  specimen  of  Australian  cabbage  palm  stands  in  front  of  the 
Museum  near  the  southeast  corner.  A  better  one  is  just  outside  the  area 
of  the  map,  on  the  lawn  west  of  Zoo  Drive  opposite  Village  Place. 

Date  Palms 

The  date  palms  (Phoenix)  are  about  a  dozen  kinds  of  Old  World 
palms  having  feather-shaped  leaves  with  V-shaped  segments,  the  lowest 
of  which  are  spinelike.  Their  fruit  is  a  date,  not  always  edible  and  usually 
not  so  large  as  the  date  of  commerce  but  like  it  elongate,  with  an  outer 
flesh  and  a  long  grooved  seed.  The  trees  have  separate  sexes;  that  is, 
there  is  a  male  tree  that  produces  only  pollen  and  a  female  tree  that  bears 
the  dates. 

Most  feather  palms  have  A -shaped  rather  than  V-shaped  leaf  seg- 
ments; and  in  the  few  others  besides  the  date  palms  that  do  have  V-shaped 
segments,  the  lower  segments  are  not  spinelike.  Thus  the  leaves  of  the 
date  palms  are  unique  in  the  family.  Not  unique  but  still  rather  distinc- 
tive is  the  elongate  fruit  with  a  single  longitudinally  grooved  seed. 

The  five  kinds  of  date  palms  mentioned  below  are  so  different  that 
nobody  could  confuse  them.  There  are  great  differences  in  size  and  some 
differences  in  proportions,  but  there  is  little  difference  in  basic  plan:  for 
example,  all  have  leaves  of  the  same  unique  type  and  seeds  of  the  same 
unusual  type.  These  facts  justify  the  statement  in  the  introduction  that 
the  date  palms  are  more  similar  to  each  other  than  to  any  other  palms 
and  hence  form  a  subdivision  (genus)  of  the  Palm  Family.  Since  five  kinds 
grow  here  within  a  short  distance  and  can  readily  be  compared,  the  date 
palms  are  a  good  example  of  a  genus  of  plants. 

The  Arabian  date  palm  (Phoenix  dactylifera)  is  one  of  the  oldest 
crop  plants,  dating  back  in  Iraq  at  least  5  500  years,  its  country  of  origin 
unknown  but  perhaps  in  that  area.  It  is  said  to  require  less  water  than 
any  other  crop,  though  in  very  arid  places  it  does  need  irrigation.  Dates 
have  a  much  higher  food  value  than  most  other  fruits,  being  more  than 
5  0  percent  sugar  and  having  also  considerable  amounts  of  protein.  They 
are  a  staple  food  for  the  desert  peoples  of  western  Asia  and  northern 
Africa,  and  the  tree  also  is  very  important  to  these  people,  every  part  of 
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it  having  many  uses.  Dates  also  are  important  in  western  Mexico;  and 
they  are  raised  commercially  in  the  Imperial  Valley  of  California  and  in 
Borrego  Valley.  Two  specimens  of  the  Arabian  date  palm  may  be  seen  in 
Balboa  Park  about  50  yards  southwest  of  the  statue  of  El  Cid.  They  are 
similar  in  size  to  the  Canary  Island  date  palms  with  which  they  grow 
there  but  have  thinner  trunks  and  sparser  crowns  of  stiffer,  narrower,  and 
grayer  leaves. 

Although  the  Arabian  date  palm  is  the  only  one  whose  fruit  is  much 
used,  the  wild  date  of  India  (Phoenix  sylvestrh)  also  is  a  food  plant, 
being  an  important  source  of  sugar.  The  stem  is  tapped  and  yields  about 
15  gallons  of  sap  or  toddy  each  year  for  about  20  years;  this  makes  about 
8  pounds  of  sugar  per  year. 

A  specimen  of  the  cliff  date  palm  (Phoenix  rupicola),  also  from 
India,  may  be  seen  just  outside  the  area  of  the  map,  at  the  southwest 
corner  of  the  Food  and  Beverage  Building.  It  has  a  solitary  trunk,  stouter 
than  those  of  the  Senegal  date  palms  which  grow  nearby,  with  persistent 
leaf  bases;  and  the  leaves  are  flatter. 

16.  Canary  Island  Date  Palm  (Phoenix  canariensis)  is  a  massive  palm, 
with  a  trunk  about  three  feet  thick  and  with  a  dense  crown  of  arching 
dark  green  leaves  each  10  to  20  feet  long.  The  orange-yellow  flowering 
branches  are  conspicuous  among  the  leaves.  The  dates  are  about  three- 
quarters  of  an  inch  long,  mostly  seed  with  little  flesh;  but  what  there  is 
is  good,  and  they  are  appreciated  at  least  by  children.  This  tree  is  native 
only  in  the  Canary  Islands,  off  the  northwest  coast  of  Africa.  It  is  very 
commonly  planted  here  and  in  temperate  regions  throughout  the  world. 
About  a  dozen  are  scattered  through  the  area  of  the  map.  One,  for  exam- 
ple, stands  near  the  northwest  corner  of  the  Museum  and  two  near  the 
corner  of  Zoo  Drive  and  Village  Place. 

17.  Senegal  Date  Palm  (Phoenix  reclinata)  is  a  slender,  graceful  tree 
very  different  in  appearance  from  the  stocky  Canary  Island  date  palm. 
Usually  it  branches  from  the  base  and  so  grows  in  clumps.  It  is  native  in 
central  and  southern  Africa.  Four  beautiful  clumps  may  be  seen  along  the 
south  side  of  the  Food  and  Beverage  Building. 

18.  Dwarf  Date  Palm  (Phoenix  roebelinii)  is  included  in  this  list  of  trees 
with  a  twinge  of  conscience  and  an  apology,  for  it  is  rarely  more  than  ten 
feet  tall.  Native  in  Laos,  it  is  occasionally  grown  in  greenhouses  in  colder 
regions  and  outdoors  in  warmer  regions.  There  are  three  specimens  under 
the  three  large  Canary  Island  date  palms  just  north  of  the  Museum  service 
yard. 

19.  Skyduster  (Washingtonia  robusta)  is  a  tall  fan  palm,  sometimes  per- 
haps approaching  100  feet,  with  a  trunk  scarcely  more  than  a  foot  thick 
and  thus  appearing  very  slender  for  its  height.  The  bright  green  leaves 
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form  a  dense  head  tapering  below  into  a  rather  persistent  shag  of  old  dead 
leaves,  which  sometimes  slips  irregularly  to  expose  patches  of  trunk. 
Native  near  springs  and  seepages  in  the  deserts  of  central  and  southern 
Baja  California  and  Sonora,  Mexico,  this  fine  palm  is  commonly  planted 
in  southern  California.  It  grows  rapidly,  and  many  older  ones  are  taller 
than  any  other  palms  grown  here.  A  medium-tall  specimen  grows  near 
the  northeast  corner  of  the  Electric  Building,  on  the  south  side  of  El 
Prado.  Planted  in  1915,  it  is  now  77  feet  tall. 

California  Fan  Palm  (Washingtonia  filifera),  the  only  palm  native 
in  the  state,  also  is  very  commonly  planted  in  southern  California  as  well 
as  in  other  parts  of  the  world  with  similar  climates.  It  is  not  so  tall  as 
the  skyduster  but  has  a  stouter  trunk  and  much  longer  and  somewhat 
grayer  leaves  forming  a  more  open  crown.  The  California  fan  palm  is 
native  in  the  deserts  of  California,  western  Arizona,  and  northern  Baja 
California,  growing  where  water  is  close  to  the  surface,  as  at  Twenty-nine 
Palms,  Palm  Springs,  and  Borrego  Palm  Canyon. 

CENTURY  PLANT  FAMILY 

The  Century  Plant  Family  (Agavaceae)  has  some  400  members 
native  mostly  in  warm  regions  but  especially  in  the  Americas.  They  have 
dense  rosettes  of  fibrous  leaves,  which  may  be  thin  and  flexible  or  thick 
and  succulent.  Many  are  important  fiber  plants.  To  this  family  belong  the 
yuccas  and  their  relatives,  of  which  four  kinds  are  native  in  San  Diego 
County. 

The  century  plants  proper  (Agave)  are  so  called  from  the  mistaken 
idea  that  they  flower  but  once  a  century:  actually,  under  favorable  con- 
ditions they  take  only  ten  or  fifteen  years.  These  plants  have  dense  rosettes 
of  succulent  leaves,  which  usually  are  large  and  armed  with  spines  along 
the  margins.  At  maturity  the  center  of  the  rosette  grows  rapidly  upward 
like  a  great  stalk  of  asparagus  to  produce  the  flower  cluster.  After  flower- 
ing, the  parent  rosette  dies,  but  usually  it  is  replaced  by  a  circle  of  smaller 
ones  growing  out  from  its  base.  Two  kinds  of  century  plant  are  native 
in  San  Diego  County,  one  on  Point  Loma,  the  other  in  the  desert.  Many 
kinds  in  Mexico  are  important  as  sources  of  fiber.  Sisal  hemp,  for  example, 
is  a  major  agricultural  product  of  Yucatan,  and  the  plant  is  now  grown 
in  many  other  parts  of  the  world.  And  such  Mexican  drinks  as  pulque, 
mescal,  and  tequila  are  made  from  the  sap  of  century  plants  or  from  a 
fermented  mash  from  the  roasted  plants. 

20.  Ti  (Cordyline  australis)  is  a  small  yuccalike  New  Zealand  tree  with 
rosettes  of  tough  and  fibrous  but  flexible  sword-shaped  leaves.  The  small 
white  flowers,  borne  in  rather  dense  clusters,  are  followed  by  whitish 
berries.  It  is  common  almost  throughout  New  Zealand,  where  it  is  either 
known  as  cabbage  tree  or  called  by  the  Maori  name  "ti"  (pronounced  like 
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"tea").  The  peculiar  underground  stems,  which  grow  downward  for 
several  feet,  are  rich  in  starch  and  were  formerly  dug  for  food.  And  the 
leaves  were  plaited  into  flat  or  round  ropes. 

Ti  is  commonly  planted  as  an  ornamental  in  California,  where  it  is 
more  likely  to  be  known  as  green  dracena.  There  are  two  tis  west  of  the 
main  entrance  to  the  Museum  and  two  in  the  corner  just  north  of  the 
west  entrance. 

21.  Dragon  Tree  (Dracaena  draco),  from  the  Canary  Islands,  is  a 
medium-sized  tree  with  rosettes  of  thick  and  stiff  sword-shaped  gray 
leaves.  The  clustered  flowers  are  small  and  greenish  and  the  berries 
orange.  The  famous  dragon  tree  of  Orotava,  on  the  island  of  Tenerife, 
was  thought  to  be  one  of  the  oldest  trees  in  the  world,  though  actually 
there  is  no  way  to  tell  the  age  of  a  Monocot  tree.  It  was  70  feet  tall,  with 
a  trunk  15  feet  thick,  when  it  was  destroyed  by  a  hurricane  in  1867. 
The  name  of  the  tree  comes  from  a  red  resinous  exudation,  known  as 
dragon's  blood,  which  was  formerly  an  article  of  export  from  the  Canary 
Islands,  used  in  making  varnishes.  The  sap  and  bark  are  said  to  have  been 
used  by  the  pre-Spanish  inhabitants  in  mummifying  their  kings. 

Called  by  one  author  "an  impossible  feature  in  scenic  horticulture", 
the  dragon  tree  nevertheless  is  widely  though  not  commonly  grown  as  an 
ornamental  plant  or  a  curiosity.  There  are  about  ten  on  the  east  side  of 
the  Food  and  Beverage  Building  near  the  south  end;  two  have  long  ascend- 
ing branches,  and  the  others  either  are  unbranched  or  have  only  short 
branches  near  the  summit.  Also,  there  are  several  small  plants  in  pots  in 
the  formal  garden  north  of  the  Museum. 

BANANA  FAMILY 

The  Banana  Family  (Musaceae)  includes  about  150  kinds  of  plants, 
mostly  large  herbs,  of  tropical  and  subtropical  regions;  none  are  native  in 
the  United  States.  Several  are  cultivated  for  their  foliage  or  flowers.  The 
striking  fan-shaped  traveler's  tree,  from  Madagascar,  is  a  botanical  curi- 
osity sometimes  planted  in  parks  in  tropical  countries;  it  is  supposed  to 
be  a  boon  to  travelers  because  of  the  water  that  can  be  had  from  the 
bases  of  the  leaves.  The  most  important  members  of  the  family  are  the 
bananas. 

22.  Banana  Plant  (Musa  X  paradisaica)  looks  enough  like  a  tree  to  be 
called  one  by  many  innocent  people  and  thus  to  be  included  here  with  an 
explanation  of  why  it  is  not.  What  seems  to  be  a  trunk  actually  is  the 
bases  of  the  leaves  closely  rolled  together  There  is  no  woody  stem  above 
ground  but  only  a  short-lived  shoot  from  an  underground  perennial  stem. 
Thus  the  banana  plant  is  really  not  a  tree  but  a  large  herb.  It  is  sometimes 
called  "banana  palm",  but  the  flowers  show  that  it  is  not  a  close  relative 
of  the  palms.  A  group  of  banana  plants  grows  in  the  corner  just  north 
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of  the  west  door  to  the  Museum:  these  plants  produce  edible  fruit  each 
year. 

Bananas  are  among  the  most  important  tropical  fruits,  raised  in  all 
hot  moist  regions.  It  is  estimated  that  the  amount  of  land  that  produces 
33  pounds  of  wheat  or  98  pounds  of  potatoes  in  temperate  regions  will 
produce  4400  pounds  of  bananas  in  the  tropics.  And  bananas  are  very 
nutritious,  more  so  than  potatoes.  Bananas  have  been  in  cultivation  since 
ancient  times  and  in  their  present  form  are  a  product  of  cultivation  and 
dependent  on  cultivation,  lacking  the  seeds  by  which  their  wild  relatives 
reproduce.  In  various  parts  of  the  world  some  300  varieties  are  grown, 
some  of  them  differing  greatly  in  size,  shape,  and  color  of  the  fruit.  The 
plantain,  or  cooking  banana,  is  a  close  relative,  whose  fruit  is  eaten  cooked 
or  is  made  into  flour;  it  is  likewise  a  very  important  food  plant  of  the 
tropics. 

There  are  about  45  wild  kinds  of  banana  plants,  all  native  in  the 
Old  World  tropics.  Several  are  grown  as  ornamentals.  And  one  furnishes 
Manila  hemp,  which  is  said  to  be  the  world's  premier  cordage  material. 
The  individual  fibers  are  6  to  12  feet  long,  light,  strong,  durable,  and 
resistant  to  fresh  and  salt  water.  From  these  are  made  hawsers,  twine, 
papier-mache,  strong  tissue  paper,  wrapping  paper,  and  a  lustrous  cloth 
called  sinamay. 

23.  Bird-of -Paradise  Tree  (Strelitzia  nicolai)  is  rather  like  the  banana 
plant  in  appearance,  but  it  has  a  woody  trunk  sometimes  30  feet  tall  and 
so  is  rightly  called  a  tree.  The  trunk  is  unbranched  above  ground,  but 
new  ones  come  up  from  the  base,  forming  a  clump.  The  leaves  are  at- 
tached nearly  in  one  plane  and  thus  make  a  fanlike  cluster  at  the  top  of 
the  trunk.  Many  San  Diegans  will  know  the  closely  related  and  commonly 
grown  bird-of-paradise  plant,  an  herb  with  smaller  but  similiar  leaves: 
the  bright  blue  and  orange  flowers  fanning  upward  from  a  conically  rolled 
special  leaf  might  bring  to  mind  the  ornate  crest  of  some  strange  tropical 
bird.  In  the  tree,  the  flower  cluster  is  similar  in  form  but  more  subdued 
in  color,  the  flowers  being  mauve  and  white.  The  fruit  is  not  at  all  like  a 
banana  but  is  a  woody  seedpod. 

The  bird-of-paradise  tree  is  native  in  the  coastal  bush  of  southeastern 
Africa,  where  it  is  often  known  as  wild  banana.  In  18  58  it  flowered  in 
the  Imperial  Gardens  of  St.  Petersburg  and  was  named  for  grandduke 
Nicolai  Nicolajewitsch,  the  patron  of  gardening  in  Russia.  There  is  one 
clump  at  the  northeast  corner  of  the  Electric  Building,  on  the  south  side 
of  El  Prado. 
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DICOT  TREES 

Most  kinds  of  trees  belong  to  the  major  division  of  the  plant  king- 
dom known  as  the  Dicotyledons  or  Dicots.  Like  the  Monocots  (dis- 
cussed on  page  13),  the  Dicots  reproduce  by  seeds  and  are  members  of  the 
great  group  known  as  the  Flowering  Plants:  they  all  have  flowers,  whether 
conspicuous  or  not.  The  Dicots  include  not  only  trees  but  also  many 
shrubs  and  herbs.  The  leaves  of  Dicots  are  of  many  shapes  and  have  the 
veins  in  many  patterns;  but  they  are  rarely  grasslike,  as  in  most  Monocots, 
with  many  closely  parallel  equal  veins.  Thus  Monocots  and  Dicots  usually 
can  be  told  apart  by  just  their  leaves.  Many  Dicot  trees  are  referred  to  as 
broad-leaved  trees  or  as  hardwoods  to  distinguish  them  from  the  Conifers 
(discussed  on  page  8),  but  neither  of  these  terms  applies  to  all  Dicot  trees. 

MULBERRY  FAMILY 

The  Mulberry  Family  (Moraceae)  includes  well  over  a  thousand 
kinds  of  plants,  mostly  trees  and  shrubs,  widely  distributed  in  warm 
regions.  The  mulberries  are  small  trees  sometimes  grown  as  ornamentals 
and  for  their  edible  fruit  and  raised  in  the  Orient  as  food  for  silkworms. 
The  paper  mulberry  is  the  source  of  tapa  cloth,  which  formerly  was  the 
chief  clothing  of  the  people  of  Polynesia  and  parts  of  eastern  Asia:  tapa 
cloth  was  made  by  pounding  the  inner  bark  into  thin  sheets.  Hemp  is  an 
important  fiber  plant  and  also  the  source  of  the  narcotic  hashish  or  mari- 
juana. To  this  family  also  belong  breadfruit,  hops,  and  fustic. 

Figs 

The  figs  (Ficus)  include  perhaps  750  kinds  of  trees,  shrubs,  and 
vines,  native  mostly  in  tropical  regions,  especially  in  the  Old  World. 
About  75  have  been  grown  in  southern  California  with  some  degree  of 
success,  but  only  half  a  dozen  are  commonly  seen  here;  those  from  the 
lowland  tropics  will  not  survive  here  outdoors.  Most  kinds  look  rather 
different  from  the  familiar  cultivated  fig  tree,  but  even  a  casual  inspec- 
tion of  the  inside  of  their  fruit  (fig.  5)  shows  its  similarity  to  the  com- 
mon fig;  the  fruits  mostly  are  not  edible  or  at  least  not  considered  worth 
eating.  Another  similarity  to  the  common  fig  tree  is  seen  in  the  milky 
juice.  And  still  another  is  the  conspicuous  ring  around  the  stem  at  the 
base  of  each  leaf,  left  by  the  falling  of  the  sheath  (stipules)  that  sur- 
rounds the  young  leaves. 

A  well-known  fig  is  the  India  rubber  tree,  often  planted  as  an  orna- 
mental, especially  indoors.  The  milky  juice  of  this  tree  was  formerly  used 
for  making  rubber;  but  India  rubber  is  of  poor  quality,  and  other  plants 
are  now  preferred  as  sources  of  raw  rubber.  Another  famous  kind  is  the 
banyan  tree  of  India;  roots  growing  from  the  branches  to  the  ground 
enlarge  into  new  trunks,  which  produce  new  branches  and  roots,  until 
the  one  original  tree  may  eventually  become  a  small  forest.  The  same  habit 
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is  seen  in  some  other  fig  trees,  and  many  of  them  produce  aerial  roots. 
The  sycamore  of  the  Bible  is  also  a  fig,  though  our  native  sycamore  is 
not:  here  the  same  common  name  is  used  for  two  entirely  different  plants. 

A  fig  vine  (Ficus  pumila)  may  be  seen  covering  a  wall  on  the  south 
side  of  El  Prado  opposite  Zoo  Drive.  At  first  glance  this  looks  totally 
different  from  the  huge  Moreton  Bay  fig  in  the  formal  garden.  Therefore, 
it  is  interesting  to  note  their  similarities. 

24.  Moreton  Bay  Fig  (Ficus  macrophylla)  is  a  large  evergreen  tree  from 
Queensland,  Australia.  The  large  one  in  the  formal  garden  is  60  feet  tall 
in  September  1960,  with  crown  diameters  of  93  feet  from  north  to  south 
and  86  feet  from  east  to  west.  The  circumference  of  the  trunk  is  29  feet 
as  measured  by  pulling  a  tape  tight  about  the  smallest  part  below  the 
branches  and  thus  ignoring  the  great  irregularities  of  the  surface.  Note 
the  buttresses  at  the  base  of  the  trunk  and  the  widespreading  shallow  roots, 
which  sometimes  break  the  surface  of  the  ground  as  far  as  65  feet  from 
the  trunk  and  probably  extend  much  farther.  Also  note  the  aerial  roots 
and  see  how  the  lower  ones  tend  to  fuse  with  the  trunk.  Like  the  other 
large  trees  in  the  El  Prado  area  of  the  Park,  this  one  was  planted  when 
the  area  was  developed  for  the  exposition  of  1915. 

Grown  in  an  open  park  where  it  can  spread,  the  Moreton  Bay  fig  may 
become  as  much  as  150  feet  wide,  like  the  giant  tree  near  the  railroad 
station  in  Santa  Barbara;  but  crowded  in  its  native  forest,  it  tends  to 
grow  tall  and  narrow.  For  comparison  with  the  spreading  tree  in  the 
formal  garden,  a  crowded  one  of  the  same  age  may  be  seen  against  the 
Food  and  Beverage  Building  across  from  the  west  door  to  the  Museum. 
Note  the  narrow  crown  and  the  great  expanse  of  bare  trunk  up  to  the 
first  limb. 

In  Australia  the  foliage  and  figs  of  this  tree  are  sometimes  fed  to 
cattle.  The  wood  is  soft  and  difficult  to  season  and  is  of  little  value;  but 
it  is  sometimes  used  to  make  packing  cases.  The  fiber  of  the  roots  was 
used  by  the  aborigines.  The  milky  juice  yields  a  moderately  good  raw 
rubber,  but  it  has  not  been  put  to  use. 

Moreton  Bay  fig  is  sometimes  mistakenly  called  rubber  tree  because 
of  its  resemblance  to  the  nearly  related  India  rubber  tree.  That  also  is 
grown  here,  often  indoors  but  also  out.  However,  although  it  too  is  a 
large  tree  in  its  native  forests,  large  ones  are  not  seen  here. 

25.  Rusty  Fig  (Ficus  rubiginosa)  is  a  large  Australian  forest  tree  some- 
times exceeding  150  feet  in  height  and  10  feet  in  trunk  diameter.  In  old 
trees  the  trunk  may  have  plate-like  buttresses  like  those  of  the  Moreton 
Bay  fig,  and  these  are  said  to  form  intervals  sometimes  as  large  as  horse 
stalls.  The  tree  at  the  southwest  corner  of  the  Museum  is  53  feet  tall  in 
September  1960,  with  a  crown  diameter  of  58  feet  and  a  trunk  diameter 
of  27  inches.  It  was  planted  sometime  before  the  Museum  was  built  in 
1932. 
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Both  the  common  and  scientific  names  of  this  tree  refer  to  the  red- 
dish lower  surface  of  the  leaves;  but  individuals  vary  in  this  respect,  and 
our  tree  shows  little  of  this  coloration.  Individuals  vary  also  in  other 
ways,  as  in  the  number  of  aerial  roots.  Though  our  tree  has  few  (on  the 
north  side  of  the  trunk),  a  tree  just  north  of  the  Roquet  Club  in  north- 
western Balboa  Park  has  its  branches  festooned  with  roots.  In  Australia 
the  tree  is  sometimes  called  native  banyan,  probably  referring  to  the  root- 
ing of  branches.  It  is  also  known  as  Port  Jackson  fig. 

In  its  native  forest  the  rusty  fig,  like  many  other  figs,  may  grow  as 
a  strangler.  Though  some  seeds  may  germinate  in  the  ground,  as  you 
expect  seeds  to  do,  others,  presumably  carried  by  fruit-eating  birds,  may 
start  on  the  branches  of  other  trees.  The  seedling  then  sends  roots  down 
to  the  ground.  These  roots  may  later  cover  the  trunk  of  the  host  tree, 
eventually  fusing  together  to  form  a  fig  "trunk"  around  it.  Finally,  the 
host  tree  may  be  killed  by  shading  and  strangulation  and  be  replaced  by 
the  strangler,  with  no  external  trace  of  the  host.  Our  tree  apparently  is 
quite  innocent,  so  far  as  known  never  having  strangled  anyone. 

The  wood  of  the  rusty  fig  is  soft,  light,  and  brittle,  and  is  of  little 
commercial  value.  The  fiber  of  the  roots  is  durable  and  was  used  by  the 
natives  to  make  scoop  fishing  nets.  The  figs  were  eaten  by  the  natives, 
though  the  early  colonists  reported  them  as  "very  nauseous." 

POKEWEED  FAMILY 

The  Pokeweed  Family  (Phytolaccaceae)  is  a  small  group  whose  mem- 
bers are  native  mostly  in  the  American  tropics  and  subtropics.  They  are 
of  comparatively  little  economic  importance,  though  some  have  local 
uses  as  sources  of  medicines  and  dyes.  Pokeweed,  from  the  eastern  United 
States,  is  an  uncommon  weed  in  San  Diego  County. 

26.  Bella  Sombra  or  Ombu  (Phytolacca  dioica)  is  a  large  evergreen 
South  American  tree,  which  as  an  adult  developes  a  large  buttressed  trunk, 
with  a  huge  spreading  base  sometimes  100  feet  wide.  It  is  valued  for  its 
dense  shade,  especially  in  those  parts  of  the  pampas  where  no  other  large 
trees  grow.  The  spongy  wood  is  useless  even  for  burning,  but  an  infusion 
of  the  leaves  is  used  for  a  purgative. 

Though  little  grown  in  California,  bella  sombra  sometimes  does  well 
here,  reaching  great  size.  Our  specimen,  however,  is  small  and  spindly, 
probably  because  of  its  poor  situation.  It  grows  beneath  a  large  Moreton 
Bay  fig,  on  the  east  side  of  the  Food  and  Beverage  Building. 

MAGNOLIA  FAMILY 

The  Magnolia  Family  (Magnoliaceae)  includes  about  200  kinds  of 
trees  and  shrubs  in  temperate  and  tropical  regions  of  America  and  eastern 
Asia.  Various  of  them  are  used  as  ornamentals,  and  the  larger  ones  are 
valuable  for  their  wood.  Most  important  for  timber,  as  well  as  a  fine 
ornamental,  is  the  tulip  tree  of  the  eastern  United  States. 
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27.  Southern  Magnolia  (Magnolia  grandiflora)  is  a  handsome  medium- 
sized  to  large  tree  with  rather  large  glossy  evergreen  leaves.  The  strongly 
scented  white  flowers  8  to  10  inches  wide  are  borne  in  spring  and  sum- 
mer; and  the  woody  fruit  may  persist  through  winter,  for  a  time  very 
decorative  with  its  bright  red  seeds,  each  hanging  by  a  slender  thread 
(fig.  4).  This  woody  fruit  is  rather  conelike,  but  it  is  not  like  the  cones 
of  the  Conifers.  The  central  axis  bears  a  series  of  distinct  seedpods,  at  first 
closed  but  soon  open  to  expose  the  seeds.  The  fruit  developes  from  the 
central  part  of  the  flower:  on  the  stalk  below  the  fruit,  note  the  many 
small  scars  where  stamens  were  attached  and,  below  these,  the  larger  scars 
where  petals  were  attached.  The  cone  of  a  Conifer  does  not  have  in- 
dividually closed  seedpods;  and  since  it  does  not  develop  from  a  flower, 
such  scars  are  absent  from  the  stalk. 

In  the  southeastern  United  States,  where  this  magnolia  is  native,  it 
is  often  known  as  bull  bay,  though  the  lumber  from  it  is  called  magnolia. 
The  fine  qualities  of  the  tree  are  appreciated  at  home  as  well  as  abroad, 
and  it  is  a  traditional  ornamental  in  the  southern  states;  in  fact,  we  are 
likely  to  associate  magnolia  blossoms  with  any  romantic  picture  of  the 
Old  South.  One  specimen  of  southern  magnolia  stands  in  front  of  the 
Museum  on  the  east  side  and  another  north  of  the  Food  and  Beverage 
Building. 

There  are  about  75  kinds  of  magnolias,  a  third  of  them  in  the  Ameri- 
cas, from  the  northeastern  United  States  to  northern  South  America, 
the  rest  in  eastern  Asia.  Fossils  show  that  they  are  an  ancient  group, 
formerly  more  widespread  in  the  Northern  Hemisphere.  Other  kinds 
besides  the  southern  magnolia  commonly  planted  here  are  deciduous  shrubs 
from  the  Orient. 

LAUREL  FAMILY 

The  Laurel  Family  (Lauraceae)  includes  upwards  of  two  thousand 
kinds  of  mostly  evergreen  and  aromatic  trees  and  shrubs,  native  mainly 
in  tropical  and  subtropical  America  and  east  Asia.  Because  of  its  fragrant 
foliage,  Grecian  laurel  was  used  for  victory  wreaths  by  the  ancient 
Greeks;  it  is  sometimes  planted  here  as  an  ornamental.  Rather  similar  is 
our  native  California  laurel  or  California  bay,  leaves  of  which  are  used 
for  seasoning.  In  Oregon  this  same  tree  is  called  Oregon  myrtle,  and  the 
statement  is  often  heard  that  it  grows  only  in  Oregon  and  the  Holy  Land; 
Oregonians  do  not  always  refer  to  California  in  such  glowing  terms. 
Cassia,  cinnamon,  and  sassafras  are  bark  products  of  other  members  of 
this  family.  Another  member  is  the  avocado,  an  important  Central  Ameri- 
can fruit  extensively  grown  in  San  Diego  County. 

28.  Camphor  Tree  (Cinnamomum  camphora)  is  a  medium-sized  aromatic 
evergreen  tree  from  eastern  Asia  often  planted  as  a  street  tree  in  southern 
California.  There  are  two  trees  on  the  south  side  of  Village  Place  near 
Zoo  Drive  and  another  on  the  east  side  of  the  Food  and  Beverage  Build- 
ing at  the  south  end.  These  were  planted  in  1915, 
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A  camphor  tree  is  easily  recognized  by  the  camphor  odor  of  the 
crushed  leaves.  The  aromatic  wood  is  valued  for  such  uses  as  the  making 
of  chests  for  storage  of  clothes.  This  tree  is  the  original  source  of  com- 
mercial camphor,  which  is  distilled  from  the  ground-up  wood  and  leaves. 
Though  camphor  is  now  grown  commercially  in  Florida  and  elsewhere, 
most  of  the  natural  product  comes  from  wild  trees  in  Formosa.  However, 
most  camphor  now  is  produced  synthetically.  The  main  use  of  camphor 
is  in  making  celluloid,  but  it  is  also  used  in  medicine  and  in  making  per- 
fume and  smokeless  powder.  Medicinally,  it  is  valuable  as  a  counterirritant, 
antiseptic,  and  mild  local  anaesthetic. 

PITTOSPORUM  FAMILY 

The  Pittosporum  Family  (Pittosporaceae)  includes  about  200  kinds 
of  trees,  shrubs,  and  climbers,  native  in  warmer  parts  of  the  Old  World 
but  especially  in  Australia.  A  few  are  grown  as  ornamentals,  and  some 
Australian  kinds  of  pittosporum  furnish  good  timber.  Otherwise,  they 
seem  to  have  no  great  economic  importance. 

Pittosporums 

The  pittosporums  (Pittosporum)  are  about  150  kinds  of  evergreen 
trees  and  shrubs,  mainly  of  Australasia  and  the  Pacific  Islands.  Most  have 
fragrant  flowers.  The  pods  remain  on  the  plant,  opening  to  expose  the 
very  sticky  seeds  for  which  Pittosporum  (=pitch  seed)  is  named.  Several 
kinds  are  commonly  planted  in  California,  used  for  hedges,  for  shrub- 
beries, and  for  specimen  trees. 

29.  Japanese  Pittosporum  (Pittosporum  tobira)  is  a  shrub  or  small  tree 
with  glossy  dark  green  foliage  and  with  white  flowers  that  fade  yellow- 
ish. It  is  native  in  China  and  Japan.  "Tobira"  is  the  Japanese  name.  There 
is  a  Japanese  pittosporum  in  the  hedge  north  of  the  Museum  service  yard. 

30.  Orange  Pittosporum  (Pittosporum  undulatum)  is  a  small  to  medium- 
sized  Australian  tree,  whose  light  green  leaves  are  wavy  on  the  edges. 
The  common  name  comes  from  the  fact  that  the  white  or  cream-colored 
flowers  resemble  orange  blossoms  in  fragrance  and  to  some  extent  in  ap- 
pearance. And  for  the  same  reason,  it  is  sometimes  known  in  Australia  as 
mock  orange.  The  seed  pods  are  orange.  The  wood  is  light,  even-grained, 
and  tough,  and  is  used  for  tool  handles  and  for  turning.  The  gum  is  said 
to  have  healing  qualities. 

Orange  pittosporum  is  very  commonly  planted  in  southern  Califor- 
nia, where  it  is  sometimes  grown  as  a  tree,  sometimes  pruned  as  a  shrub. 
It  is  also  known  as  Victorian  box.  There  is  one  specimen  just  west  of  the 
Museum  entrance,  another  near  Park  Boulevard  north  of  the  service  yard, 
and  others  on  the  east  side  of  the  Food  and  Beverage  Building. 

31.  Cape  Pittosporum  (Pittosporum  viridiflorum)  is  a  small  South  Afri- 
can tree  with  dark  green  foliage.  The  small  greenish  white  flowers,  borne 
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in  dense  clusters,  are  followed  by  small  globular  seed  pods  with  red  seeds. 
The  bark  is  used  medicinally  by  the  natives.  A  specimen  tree  stands  just 
north  of  the  redwood  exhibit,  and  three  others  are  north  of  the  Museum 
and  service  yard. 

ROSE  FAMILY 

The  Rose  Family  (Rosaceae)  includes  some  3000  kinds  of  trees, 
shrubs,  and  herbs,  of  rather  diverse  appearance.  The  flowers  of  most  kinds 
are  recognizably  similar  to  a  wild  rose  or  other  single  rose,  if  not  to  the 
more  commonly  grown  double  roses,  which  are  products  of  cultivation 
with  many  more  petals.  The  fruits  are  even  more  diverse  than  cherries, 
apples,  strawberries,  and  blackberries.  Because  of  these  and  many  other 
fruits,  the  family  is  of  great  economic  importance.  Also,  many  kinds  are 
grown  as  ornamentals.  About  3  5  members  of  this  family  are  native  in 
San  Diego  County,  including  toyon,  serviceberry,  chamise,  redshank, 
mountain  misery,  raspberry,  strawberry,  blackberry,  cinquefoils,  roses, 
and  cherries. 

32.  Loquat  (Eriobotrya  japonica)  is  a  small  fruit  tree  with  large  ever- 
green leaves  that  are  somewhat  rusty-woolly  beneath.  The  large-seeded 
orange-yellow  fruit  is  1  to  3  inches  long.  Native  in  China  and  Japan, 
the  loquat  is  grown  commercially  in  those  two  countries  and  India  and 
to  some  extent  elsewhere;  and  in  many  parts  of  the  world  it  is  used  as  a 
garden  tree.  In  California  it  is  planted  mainly  as  an  ornamental.  The  word 
"loquat"  is  from  one  of  its  Chinese  names.  A  small  specimen  stands  by 
the  sidewalk  across  from  the  west  entrance  to  the  Museum. 

Cherries 

The  cherries  and  their  immediate  relatives  (Prunus)  number  over 
150  kinds  and  are  widespread  in  the  Northern  Hemisphere.  They  include 
peaches,  apricots,  prunes,  plums,  nectarines,  and  almonds,  all  of  which 
obviously  are  very  similar  in  basic  form  of  flowers  and  fruit.  Many  kinds 
are  grown  for  their  fruit  and  many  as  ornamentals.  Five  kinds  are  native 
in  San  Diego  County. 

33.  Cherrylaurel  (Prunus  laurocerasus)  is  an  evergreen  shrub  or  small 
tree  from  Asia  Minor  and  southeastern  Europe,  commonly  planted  for  its 
handsome  foliage.  There  is  a  bushy  specimen  between  the  two  camphor 
trees  on  the  south  side  of  Village  Place.  A  specimen  of  the  related  Caro- 
lina cherrylaurel  (Prunus  caroliniana)  may  be  seen  against  the  east  side 
of  the  Electric  building  just  south  of  El  Prado  and  slightly  off  the  map. 
This  is  an  evergreen  tree  from  the  southeastern  United  States. 

34.  Japanese  Flowering  Cherry  (Prunus  serrulata)  is  a  medium-sized 
deciduous  tree  of  eastern  Asia,  which  is  widely  grown  for  its  pink  or 
white,  single  or  double  flowers.  It  is  one  of  several  trees  for  which  Japan 
is  known  as  the  land  of  cherry  blossoms.  Two  specimens  grow  near  Park 
Boulevard  and  Village  Place. 
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PEA  FAMILY 


The  Pea  Family  (Leguminosae)  is  one  of  the  largest  plant  families, 
with  perhaps  15,000  different  kinds,  including  many  plants  of  economic 
importance.  Most  members  of  the  family  have  pealike  pods,  which  split 
open  along  both  edges.  Such  a  pod  is  called  a  legume,  and  members  of  this 
family  also  are  called  legumes.  Many  have  flowers  similar  to  the  sweet 
pea;  but  others,  such  as  the  acacias,  have  quite  different  flowers.  More 
than  100  members  of  the  Pea  Family  occur  wild,  and  mostly  native,  in 
San  Diego  County;  these  include  mesquite,  palo  verde,  indigo  bush,  smoke 
tree,  desert  ironwood,  lupines,  clovers,  lotuses,  locoweeds,  vetches,  and 
peas. 

The  roots  of  many  legumes  bear  nodules  containing  nitrogen-fixing 
bacteria.  Nitrogen,  as  a  constituent  of  proteins,  is  necessary  to  all  plants 
and  animals.  Since  about  four-fifths  of  the  air  is  nitrogen  gas,  there 
would  seem  to  be  plenty  for  everybody;  but  most  living  things  are  unable 
to  use  nitrogen  in  this  form.  Nitrogen-fixing  bacteria,  such  as  those  in 
the  roots  of  legumes  and  some  other  plants,  convert  nitrogen  gas  into 
nitrates,  which  the  green  plant  can  use.  The  bacteria  presumably  also 
benefit  from  their  association  with  the  legumes  by  obtaining  certain  foods. 
Because  of  this  built-in  source  of  usable  nitrogen,  legume  plants  contain 
relatively  high  proportions  of  proteins.  Partly  for  this  reason,  seeds  of 
legumes  (peas,  beans,  etc.)  are  perhaps  second  in  importance  only  to 
cereals  as  sources  of  human  food.  Other  legumes  are  important  as  forage 
plants,  as  green  manure  plowed  under  to  enrich  the  soil,  as  timber  trees, 
and  as  sources  of  a  variety  of  gums,  dyes,  drugs,  and  other  products. 

Acacias 

The  acacias  (Acacia)  are  trees  and  shrubs  widespread  in  tropical  and 
warm  temperate  regions.  One  is  native  in  the  desert  of  eastern  San  Diego 
County,  and  another  grows  wild  and  perhaps  native  within  the  city  limits 
of  San  Diego.  The  greatest  concentration  of  kinds  is  in  Australia,  and 
most  of  those  grown  in  California  are  from  there.  Many  Australian  acacias 
are  known  as  wattles  because  the  early  settlers  often  used  their  twigs  for 
wattling  in  building  their  houses;  but  for  the  same  reason,  this  name  is 
also  used  for  various  other  Australian  shrubs. 

Though  the  pods  of  acacias  are  like  those  of  other  members  of  the 
Pea  Family,  the  flowers  are  quite  different  from  those  of  the  sweet 
pea.  The  tiny  white  or  yellow  flowers  are  in  dense  globular  or  elongate 
clusters,  which  often  densely  cover  the  tree,  making  it  very  showy  in 
flower. 

The  acacias  bear  foliage  of  two  very  different  sorts.  Some  have 
only  feathery  or  fernlike  (compound)  leaves,  in  which  the  blade  is  sub- 
divided often  into  many  and  tiny  parts.  Others,  among  the  Australian 
kinds,   have   what   appear  deceptively  like  ordinary  simple  leaves;   these 
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are  really  false  leaves  (phyllodes) ,  which  though  broad  and  flat  correspond 
structurally  to  the  stemlike  base  (petiole)  of  the  compound  leaf.  Those 
acacias  that  bear  mainly  phyllodes  may  also  have  compound  leaves  in  the 
seedlings  and  on  some  sucker  shoots.  Compound  leaves  may  be  seen,  for 
example,  on  some  of  the  much-pruned  lower  branches  of  the  blackwood 
acacias  in  front  of  the  Museum.  Here  you  may  see  various  intermediates 
between  compound  leaves  and  phyllodes,  and  it  is  easy  to  see  that  the 
phyllode  corresponds  to  the  petiole  of  the  compound  leaf.  Botanists  believe 
that  formerly  all  acacias  bore  compound  leaves  and  that  phyllodes  are  a 
later  development. 


Foliage  of  blackwood  acacia,  X  0.7:  a,  compound  leaf;  b,  c, 
intermediate  forms;  d,  false  leaf  or  phyllode.  See  text. 


Various  acacias  are  commercially  important  as  sources  of  such  diverse 
products  as  timber,  forage,  tanin,  gum  arabic,  a  masticatory,  a  fast  brown 
dye,  and  an  essential  oil  with  an  odor  resembling  that  of  violets.  Many 
acacias  are  spiny.  Some  tropical  American  ones  have  large  hollow  spines 
usually  inhabited  by  ants,  which  swarm  out  if  the  plant  is  jarred  and 
thus  protect  the  plant  from  other  animals.  The  plant  seems  to  repay  the 
ants  for  their  protective  services  by  means  of  nectar  and  other  foods 
produced  by  glands  on  the  leaves. 
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35.  Blackwood  Acacia  (Acacia  melanoxylon)  is  a  medium-sized  to  rather 
large  evergreen  tree,  sometimes  120  feet  tall,  one  of  the  largest  of  Aus- 
tralian acacias.  The  foliage  is  mostly  of  false  leaves;  but  as  mentioned 
above  and  as  shown  in  the  figure,  there  are  also  some  compound  leaves 
and  transitional  forms.  The  globular  clusters  of  cream-colored  flowers, 
borne  in  March  and  April,  are  not  especially  conspicuous  or  ornamental. 

In  some  parts  of  Australia,  blackwood  acacia  is  valued  for  shade  and 
shelter  and  is  left  standing  by  stockmen  when  other  trees  are  cleared. 
There  it  is  often  called  by  a  native  name,  "mudgerabah".  The  wood  is 
sometimes  considered  the  most  valuable  of  Australian  timbers:  it  is  close- 
grained,  hard,  and  strong,  yet  relatively  light  and  easily  bent,  and  it  often 
has  a  beautiful  plaidlike  figure.  It  is  valued  for  furniture,  cabinet  work, 
tool  handles,  gunstocks,  panelling,  and  many  other  special  uses;  and  when 
prettily  figured,  it  is  used  for  veneer.  The  name  "blackwood"  of  course 
comes  from  the  dark  color,  but  actually  the  color  is  brown  rather  than 
black;  and  curiously,  in  southern  Tasmania  it  is  sometimes  known  as 
lightwood,  referring  to  the  lighter  weight  as  compared  to  eucalypt  tim- 
bers. Other  names  for  it  are  "black  sally"  and  "hickory". 

In  southern  California,  blackwood  acacia  is  often  planted  as  a  street 
tree.  Three  polled  trees  stand  in  the  parking  before  the  Museum  and 
others  across  the  street. 

36.  Wirilda  (Acacia  refinodes)  is  a  shrub  or  small  tree  with  narrow  gray- 
ish false  leaves.  It  is  also  known  as  silver  wattle.  The  bark  is  good  for 
tanning,  and  the  tree  is  said  to  yield  a  good  gum  arabic.  The  wood  is 
tough  and  durable  and  has  a  pretty  grain,  but  the  small  size  of  the  tree 
of  course  limits  its  usefulness.  Native  in  southern  Australia,  wirilda  is 
widely  planted  for  its  abundant  yellow  flowers,  borne  here  from  fall  to 
spring.  The  threadlike  red  stem  (funicle)  by  which  the  seed  is  attached 
forms  a  conspicuous  double  loop  around  the  seed.  A  small  tree  overhangs 
the  fence  of  the  Museum  service  yard. 


37.  Cockspur  Coral  Tree  (Erythrina  crista-gallii)  is  a  spiny  Brazilian 
shrub  or  small  tree  widely  grown  in  the  United  States  for  its  clusters  of 
large  scarlet  pealike  flowers,  produced  mostly  in  summer.  The  seeds  are 
brown.  The  branches  die  back  after  flowering;  in  northern  climates  they 
may  die  back  nearly  to  the  ground  so  that  the  plant  appears  more  like 
an  herb  than  like  a  shrub.  Our  specimen  is  near  the  northeast  corner  of 
the  formal  garden. 

There  are  over  100  kinds  of  coral  trees  (Erythrina),  native  in  tropi- 
cal and  subtropical  regions,  several  extending  into  the  southern  United 
States.  Several  are  grown  here  for  their  bright  red  flowers,  often  produced 
when  the  tree  is  leafless.  Others  have  yellow  or  orange  flowers.  The 
flowers  of  several  American  kinds  are  eaten,  either  raw  or  cooked.  Most 
kinds  have  bright  red  beans,  and  these  are  sometimes  used  as  beads.  Some 
kinds  are  used  in  tropical  regions  as  living  fences  because  of  their  spiny 
stems  and  showy  flowers  and  because  of  the  ease  with  which  they  root. 
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The  Aztecs  are  said  to  have  used  them  in  this  way,  as  do  the  Mexicans 
of  today.  The  beans  and  other  parts  often  contain  alkaloids  which  are 
used  medicinally  and  as  insecticides.  And  crushed  stems  and  roots  are 
sometimes  put  into  streams  to  stupefy  fish,  where  sport  is  less  important 
than  the  catch. 

Just  outside  our  area  and  just  inside  the  fence  of  the  Children's  Zoo, 
but  plainly  visible  from  without,  is  a  beautiful  specimen  of  a  Mexican 
coral  tree  (Erythrina  coralloides).  Leafless  and  covered  with  bright  red 
flowers  in  April  and  May,  it  is  a  striking  sight.  New  leaves  come  out 
toward  the  end  of  the  flowering  period.  The  seeds  are  bright  red. 

HOLLY  FAMILY 

The  Holly  Family  (Aquifoliaceae)  includes  about  300  kinds  of 
mostly  evergreen  trees  and  shrubs,  widely  distributed  but  especially  num- 
erous in  the  Americas.  The  great  majority  are  hollies  (Ilex).  Most  hollies 
do  not  become  large  trees,  but  several  of  them  furnish  valuable  hard- 
woods. Several  kinds  are  commonly  cultivated,  and  the  sprays  with  red 
berries  are  much  used  for  Christmas  decorations.  The  dried  leaves  of  two 
kinds  are  used  for  brewing  tealike  beverages.  Mate  or  Paraguayan  tea,  used 
by  some  15  million  South  Americans,  perhaps  ranks  fourth  among  the 
world's  non-alcoholic  beverages  of  vegetable  origin,  though  it  is  far 
behind  tea,  coffee,  and  cocoa.  The  plant  is  a  small  tree  native  in  Paraguay, 
southern  Brazil,  and  northern  Argentina.  It  is  raised  mostly  in  Brazil, 
and  the  tea  ranks  fourth  among  Brazilian  exports.  Cassine  is  a  tealike 
beverage  formerly  used  by  Indians  of  southeastern  North  America  as  part 
of  their  religious  rites  and  also  medicinally.  It  is  not  much  used  now  as  a 
tea  but  is  used  in  making  soft  drinks.  No  members  of  the  Holly  Family 
are  native  in  California. 

38.  English  Holly  (Ilex  aqui folium)  is  a  small  evergreen  tree  native  in 
Europe  and  Asia  and  widely  grown  for  its  handsome  prickly  foliage  and 
its  bright  red  berries.  Many  varieties  are  in  cultivation,  particularly  in 
England,  differing  especially  in  size  and  shape  of  their  leaves.  The  trees 
have  separate  sexes,  and  it  is  necessary  to  have  a  female  tree  in  order  to 
have  berries.  The  chalky  white  wood  is  of  good  quality;  it  is  used  for 
inlay  work  and  parquetry  and  sometimes  is  dyed  to  imitate  ebony.  Bird- 
lime is  made  from  the  bark.  There  are  four  small  specimens  of  English 
holly,  of  two  varieties,  on  the  east  side  of  the  formal  garden. 

SOAPBERRY  FAMILY 

The  Soapberry  Family  (Sapindaceae)  includes  more  than  a  thousand 
kinds  of  trees,  shrubs,  and  vines,  native  mostly  in  the  tropics.  Several 
members  of  the  family  are  used  as  ornamentals,  and  several  have  economic 
importance  as  sources  of  timber,  fruit,  coffeelike  beverages,  and  other 
products.  Best  known  is  litchi,  a  delectable  Chinese  fruit  now  introduced 
in  southern  California;  it  is  the  dried  fruits  that  are  known  as  litchi  nuts. 
No  members  of  the  family  are  native  in  California. 


Fig.  5.      Figs  of  Moreton  Bay  Fig,  placed  on  the  back  of  a  leaf. 

The  lower  fig  is  split  to  show  that,  inside,  it  is  like  the  edible  fig  despite  the  very  differ- 
ent appearance  of  the  trees.  Photo  in  July,   X    1.45.    See  page  24. 


Fig.  6.     Flower  of  Cowitch  Tree. 

The  pink   flowers,  borne  in   late  spring  and  early  summer,  show  this  tree  to  be  a  relative 
of  the  hibiscus  and  the  hollyhock.  Photo  in  July,    X    1.3.    See  page  3  3. 


Fig.  7.      Buds  and  flowers  of  Desert  Gum   (a  eucalypt). 

The  bud  of  a  eucalypt  opens  by  the  falling  of  a  lid  or  cap.  Since  the  petals  form  part  of 
this  lid,  the  open  flower  has  no  petals.  The  conspicuous  parts  of  the  flower  are  the  many 
threadlike  stamens,  which  here  are  white  but  in  some  kinds  are  red  or  yellow.  Photo  in 
January,   X   1.5.    See  page  38. 


Fig.  8.     Leaves  and  seedpods  of  Sugar  Gum   (a  eucalypt). 

The  fruit  of  the  eucalypt  is  a  woody  seedpod  containing  many  seeds.  It  varies  greatly  in 
size  and  shape  from  one  kind  to  another.  Photo  in  October,   X   0.9.    See  page  3  8. 
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39.  Titoki  (Alectryon  cxcclsum)  is  a  medium-sized  evergreen  tree  of 
New  Zealand,  one  of  the  commonest  forest  trees  of  North  Island.  The 
tough,  straight-grained  wood  is  useful  though  not  very  durable.  An  oil  is 
extracted  from  the  seeds. 

Titoki  is  sparingly  grown  as  an  ornamental  in  southern  California. 
It  makes  an  attractive  tree,  especially  when  bearing  open  fruit,  the  glossy 
black  seed  surrounded  by  a  scarlet  cap.  Our  specimens  are  rather  spindly 
because  of  their  poor  location.  They  grow  in  the  shade  of  a  large  Moreton 
Bay  fig  on  the  east  side  of  the  Food  and  Beverage  Building. 

MALLOW  FAMILY 

The  Mallow  Family  (Malvaceae)  includes  some  1500  kinds  of  herbs, 
shrubs,  and  (a  few)  trees,  widely  distributed  but  especially  abundant  in 
the  American  tropics.  Usually  the  flowers  are  recognizably  similar  to 
those  of  such  well-known  members  of  the  family  as  hollyhock  and  Chinese 
hibiscus.  The  most  important  economic  plants  of  the  family  are  the  cot- 
tons, valuable  for  the  long,  strong  fibers  attached  to  the  seeds  and  for  the 
oil  in  the  seeds.  Many  other  members  of  the  family  have  fibrous  bark, 
and  several  are  important  sources  of  fiber  for  textiles  and  cordage.  Various 
others  are  well-known  ornamentals.  About  a  dozen  kinds  are  native  in 
San  Diego  County,  and  a  few  more  occur  here  as  weeds. 

40.  Chinese  Hibiscus  or  Rose  of  China  (Hibiscus  rosa-sinensis)  is  a 
Chinese  evergreen  shrub  or  small  tree  widely  planted  in  southern  Cali- 
fornia and  in  other  subtropical  as  well  as  tropical  regions  for  its  large 
handsome  flowers.  Commonly  these  are  bright  red,  but  some  varieties  are. 
buff,  pink,  and  other  shades.  This  plant  usually  is  known  here  simply  as 
hibiscus;  but  there  are  some  200  kinds  of  hibiscus,  several  others  of 
which  also  are  cultivated  or  important  in  some  way.  Several,  such  as 
musk  mallow  and  rose  of  Sharon,  are  ornamentals  grown  for  their  beauti- 
ful flowers.  The  mucilaginous  young  pods  of  okra  are  an  important  food, 
used  especially  in  making  soups.  And  several  kinds  of  hibiscus,  such  as 
kenaf  and  rama,  are  important  fiber  plants.  One  kind  of  hibiscus,  known 
as  paleface,  is  native  in  the  desert  of  eastern  San  Diego  County. 

Shrubby  specimens  of  Chinese  hibiscus  are  planted  along  the  west, 
south,  and  east  walls  of  the  Museum  building. 

41.  Cowitch  Tree  (Lagunaria  patersonii)  is  a  medium-sized  evergreen 
Australian  tree  occasionally  planted  in  California.  It  is  sometimes  called 
Queensland  pyramid  tree,  but  as  grown  here  it  is  usually  more  columnar 
than  pyramidal.  In  late  spring  it  bears  an  abundance  of  deep  pink  hibiscus- 
like flowers,  each  about  two  inches  wide  (fig.  6).  In  fact,  it  is  closely 
related  to  hibiscus.  The  seedpods  persist  on  the  tree  and  are  unsightly. 
They  contain  numerous  tiny  sharp  bristles,  which  can  penetrate  the  skin 
and  be  very  irritating;  these  account  for  the  common  name  "cowitch 
tree".  Reaching  a  height  of  80  feet  and  a  trunk  diameter  of  5  feet,  this 
is  one  of  the  largest  trees  of  the  Mallow  Family.  The  wood  is  soft  and  of 
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little  value,  but  a  fiber  is  prepared  by  maceration  of  the  bark.  Cowitch 
tree  is  native  on  Norfolk  Island  and  Lord  Howe  Island,  east  of  Australia, 
and  in  a  few  places  on  the  Australian  mainland.  Three  cowitch  trees 
stand  near  the  southeast  corner  of  the  Food  and  Beverage  Building,  prob- 
ably planted  about  1915. 

CACAO  FAMILY 

The  Cacao  Family  (Sterculiaceae)  includes  about  750  kinds  of 
plants,  mostly  trees  and  shrubs,  native  in  warm  regions  but  especially  in 
the  Old  World.  It  is  closely  related  to  the  Mallow  Family.  Chocolate  and 
cocoa  are  made  from  the  fermented  seeds  of  the  cacao,  a  small  tree  native 
in  lowland  tropical  America  and  cultivated  there  since  ancient  times. 
Cola  nuts,  from  a  west  African  tree  now  widely  cultivated,  are  chewed 
by  natives  in  many  parts  of  Africa;   they  are  also  used  for  making  a 

native  drink  and  for  making  various  soft  drinks,  such  as , Cola 

[adv.].  Various  members  of  the  family  furnish  gums,  fibers,  and  timber; 
and  several  are  cultivated  as  ornamentals  in  warm  climates.  Three  are 
native  in  San  Diego  County,  including  Mexican  fremontia  or  flannelbush, 
which  is  increasingly  grown  for  its  handsome  yellow  flowers. 

Sterculias 

The  sterculias  (Sterculia)  are  perhaps  100  or  more  kinds  of  deciduous 
or  evergreen  trees  and  shrubs,  native  mostly  in  tropical  Asia  but  some 
in  Africa,  Australia,  and  America.  The  name  of  the  republic  of  Panama 
is  from  the  Indian  name  for  one  of  these  trees.  The  two  grown  here  are 
of  a  group  sometimes  separated  from  Sterculia  as  Brachychiton.  In  some 
kinds,  including  our  two,  trunks  of  old  trees  may  be  swollen,  giving  rise 
to  the  name  "bottle  tree".  The  seed  pods  are  canoe-shaped;  and  the 
seeds  may  be  surrounded  by  sharp  bristles,  which  can  penetrate  the  skin 
and  be  very  annoying. 

42.  Illawarra  Flame  Tree  (Sterculia  aceri folia)  is  a  medium-large  shortly 
deciduous  tree  of  eastern  Australia,  which  bears  masses  of  bright  red 
flowers  in  spring,  mostly  just  before  the  new  leaves  appear.  The  leaves 
are  variable  in  shape  but  often,  as  in  our  tree,  are  somewhat  maplelike. 
The  soft,  light  wood  has  found  little  use  but  can  sometimes  be  substituted 
for  balsa  wood.  The  fiber  of  the  inner  bark  was  used  by  the  aborigines 
for  ropes,  mats,  baskets,  fishing  nets,  and  hats;  and  from  the  beautiful 
lacy  texture  of  the  inner  bark,  the  tree  has  sometimes  been  known  as 
lacebark.  The  tow  is  elastic  and  has  been  used  for  filling  mattresses.  The 
pods  are  black  and  may  be  as  much  as  five  inches  long;  they  have  been 
used  as  a  source  of  dye. 

Illawarra  flame  tree  is  widely  grown  as  an  ornamental  shade  tree;  it 
is  not  common  in  California  but  deserves  greater  use.  Our  specimen, 
crowded  against  the  wall  of  the  Food  and  Beverage  Building,  is  tall  and 
slender,  with  its  foliage  massed  at  the  top,  so  that  nothing  is  easily  seen 
but  the  still  rather  undistinctive  trunk. 
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43.  Kurrajong  (Sterculia  diversi  folia)  is  a  small  or  medium-sized  ever- 
green tree  of  eastern  Australia,  with  a  relatively  stocky  trunk.  As  the 
botanical  name  suggests,  the  leaves  are  quite  variable  in  shape.  The  bell- 
shaped  flowers,  borne  in  summer,  are  about  half  an  inch  long  and  yellow- 
ish white  with  red  markings  inside.  The  black  seedpods  are  two  or  three 
inches  long,  with  yellow  seeds. 

The  name  "kurrajong",  most  commonly  used  in  English  for  this 
tree,  is  a  native  word  for  bark-fiber:  the  aborigines  got  from  the  bark  a 
strong  fiber  which  they  used  to  make  cordage  and  fishing  nets.  Another 
name  is  "yam  tree",  referring  to  the  thick  roots,  formerly  used  as  food 
by  both  aborigines  and  settlers;  when  boiled,  they  are  said  to  taste  like 
turnips,  but  sweeter.  A  third  name  is  "rain  tree",  from  the  native  super- 
stition in  some  districts  that  cutting  down  the  tree  would  bring  rain. 
In  Victoria,  and  also  in  California,  the  tree  is  sometimes  called  bottle  tree 
because  of  the  rather  thick  trunk. 

In  some  parts  of  Australia,  kurrajong  is  said  to  be  the  most  popular 
tree  with  landowners,  esteemed  not  only  for  shade  and  shelter  but  also  for 
fodder.  It  is  probably  the  best  native  fodder  tree:  cattle  and  sheep  are 
fond  of  the  leaves  and  soft  branches,  and  since  it  remains  lush  even  during 
drought,  it  has  kept  many  animals  alive  when  other  food  was  short. 
Because  the  soft,  spongy  wood  is  of  little  value,  whereas  the  living  tree 
can  be  a  continuing  source  of  fodder,  the  felling  of  kurrajongs  has  in 
some  districts  been  forbidden  by  law.  The  seeds  contain  some  caffein;  and 
an  early  chronicle  reports  that  the  roasted  seeds  of  some  sterculia,  perhaps 
this  one,  were  used  to  prepare  an  agreeable  beverage  and  also  were  eaten 
and  seemed  very  nourishing.  However,  the  seeds  have  been  suspected  of 
poisoning  stock. 

Kurrajong  is  rather  often  used  in  southern  California  as  a  street 
tree  and  is  very  suitable  to  this  use.  Our  specimen  is  the  lone  tree  on 
the  north  side  of  Village  Place. 

MYRTLE  FAMILY 

The  Myrtle  Family  (Myrtaceae)  includes  some  three  thousand  kinds 
of  mostly  aromatic  and  evergreen  trees  and  shrubs,  mainly  of  tropical 
and  subtropical  regions.  None  are  native  in  California.  In  the  eucalypts, 
the  bottlebrushes,  and  Brisbane  box,  discussed  below,  the  fruit  is  a  woody 
pod;  but  other  members  of  the  family,  such  as  myrtle,  have  fleshy  fruits, 
and  some,  such  as  guava,  rose  apple,  and  Surinam  cherry,  are  grown  for 
their  edible  fruit.  Many  members  of  the  family  are  important  timber 
trees,  and  many  are  used  as  ornamentals.  Cloves  are  the  dried  flower  buds 
and  allspice  the  dried  young  berries  of  certain  trees  of  this  family. 

Myrtle  (Myrtus  communis),  of  the  Mediterranean  region,  is  a  shrub 
widely  grown  for  its  fragrant  foliage  and  creamy  flowers.  It  is  one  of 
the  two  shrubs  used  for  hedging  in  the  formal  garden  north  of  the 
Museum,  recognizable  by  its  sharp-pointed  fragrant  leaves.  The  other 
hedgeplant  is  box  (Buxus  sempervirens),  which  has  rounded  and  odorless 
leaves. 
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Brush  cherry  (Eugenia  paniculata)  is  an  Australian  shrub  or  small 
tree  commonly  grown  in  southern  California.  The  rose-purple  fruits,  borne 
in  fall,  are  edible  and  are  sometimes  used  in  making  jelly.  A  specimen  may 
be  seen  just  outside  the  area  of  the  map,  south  of  El  Prado  and  about 
60  feet  west  of  the  Park  concession. 

44.  Willow  Bottlebrush  (Callistemon  salignus)  is  an  Australian  shrub 
or  small  tree  with  papery  bark,  willowlike  leaves,  and  clusters  of  cream- 
colored  flowers.  The  hard,  strong,  reddish  wood  is  durable  in  damp  ground 
and  thus  useful  for  fenceposts.  As  in  the  other  Australian  trees  and  shrubs 
known  as  bottlebrush  (Callistemon  and  Melaleuca),  the  flowers  are  rather 
closely  set  on  the  branches  and  the  most  conspicuous  part  of  them  is  the 
slender  long-projecting  stamens,  like  bristles  of  a  brush;  thus  the  flower 
cluster  resembles  a  bottlebrush,  with  the  stem  for  a  handle.  A  specimen  of 
willow  bottlebrush  stands  just  north  of  the  northern  entrance  to  the  Food 
and  Beverage  Building. 

45.  Pink  Bottlebrush  (Melaleuca  nesophila)  is  an  Australian  shrub  or 
small  tree  with  curious  punky  bark  and  with  clusters  of  pink  flowers, 
produced  here  in  spring,  summer,  and  fall.  The  name  comes  from  the 
resemblance  of  the  flower  cluster  to  a  brush  for  cleaning  pink  bottles. 
The  small  woody  seedpods  remain  attached  to  the  branches  for  several 
years.  Pink  bottlebrush  is  planted  against  the  fence  just  north  of  the 
entrance  to  the  Museum  service  yard. 

Eucalypts 

The  eucalypts  (Eucalyptus)  are  evergreen  trees  and  shrubs  native 
in  the  Australian  region.  They  include  the  tallest  of  the  Dicot  trees,  some 
of  them  well  exceeding  300  feet  in  height.  The  open  flowers  have  no 
petals  since  the  petals  form  part  of  the  cap  that  falls  away  when  the 
flower  opens  (see  fig.  7).  However,  the  flowers  often  are  showy  be- 
cause of  the  numerous  white,  yellow,  or  red  stamens.  Often  the  adult 
leaves  are  very  different  from  the  juvenile  leaves  of  seedlings  and 
sucker  shoots. 

More  than  500  kinds  of  eucalypts  are  known.  Many  of  them,  though 
easy  to  recognize  as  eucalypts,  are  difficult  to  distinguish  from  one  an- 
other. Many  are  of  great  economic  importance,  especially  as  timber  trees. 
Some  are  important  as  sources  of  oil,  extracted  from  the  leaves,  the  nature 
of  the  oil  varying  greatly  from  one  kind  to  another.  Some  kinds  that 
flower  abundantly  are  valuable  as  sources  of  nectar  for  honey  bees. 

Australian  names  for  eucalypts  are  varied  and  interesting.  Some  have 
curious  native  names,  such  as  eurabbie,  gungurru,  coolabah  (as  in  "Waltz- 
ing Matilda"),  wongoola,  and  bangalay,  or  English  names  such  as  mess- 
mate, woolybutt,  marlock,  kindlingbark,  rusty  jacket,  and  tall  sally.  But 
most  kinds  are  generally  distinguished  only  into  large  and  very  rough 
groups  according  to  general  appearance  but  especially  according  to  the 
nature  of  the  bark:  gums  or  smoothbarks,  ironbarks,  stringy  barks,  scaly- 
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barks,   boxes,   peppermints,   blackbutts,   bloodwoods,   apples,   and  mallees 
(shrubby  kinds). 

Eucalypts  were  first  introduced  into  California  about  18  56.  The 
adaptability  of  many  kinds  to  our  climate  was  soon  evident,  and  their 
great  potential  value  here  gradually  came  to  be  recognized.  Eucalypts  of 
various  kinds,  once  established,  will  grow  without  care  in  soil  too  dry  for 
such  timber  trees  as  pines  and  oaks;  they  will  grow  faster  and  to  larger 
size;  and  their  timbers  are  strong  and  durable,  suitable  to  many  purposes. 
Thus  they  will  produce  a  remarkable  crop  of  good  wood  in  a  short  time 
and  at  little  expense.  Of  course  the  various  kinds  differ  as  to  growth  rate 
and  ultimate  size  and  as  to  various  qualities  of  their  timber. 

Eucalypts  have  other  uses  here  as  well.  Since  some  kind  or  other 
flowers  at  every  time  of  year,  they  are  valuable  bee  plants.  Some  kinds 
are  much  used  for  windbreaks.  Many  are  picturesque  shade  and  ornamen- 
tal trees;  and  some,  including  many  of  the  shrubby  kinds,  are  very  con- 
spicuous and  handsome  in  flower.  Some  are  grown  here  in  quantity  for 
cut  foliage  for  the  florist  trade.  Altogether,  perhaps  2  50  kinds  have  been 
introduced  and  tried  in  California,  and  many  of  these  have  done  well. 
However,  only  a  score  or  so  of  kinds  are  at  all  common.  Some  of  these, 
such  as  blue  gum  and  red-flowering  gum,  are  quite  distinctive  and  easily 
recognized. 

The  eucalypt  most  widely  planted  in  California  —  and  in  most  parts 
of  the  world  where  eucalypts  are  grown  —  is  the  blue  gum,  a  very  large 
and  fast-growing  tree  from  Tasmania  and  southeastern  Australia.  Trees 
grown  in  California  have  reached  heights  of  75  feet  in  10  years  and  175 
feet  in  24  years;  and  even  greater  growth  rates  are  claimed  elsewhere, 
sometimes  exceeding  ten  feet  per  year,  at  least  for  a  time.  Although 
the  wood  is  used  here  mainly  for  fuel,  for  posts,  and  for  paper  products, 
it  is  suited  to  many  other  uses  because  of  its  hardness,  strength,  and 
durability.  Though  other  eucalypts  have  a  higher  yield  and  are  more  used 
in  Australia,  blue  gum  planted  in  other  countries  is  still  an  important 
source  of  oil  of  eucalyptus,  which  is  distilled  from  the  dried  leaves.  This 
spicy,  pungent  oil  is  an  antiseptic  used  in  the  treatment  of  nose  and 
throat  disorders  and  formerly  used  in  the  treatment  of  malaria,  though 
not  nearly  so  effective  as  quinine.  Planted  in  1869  in  the  malaria-stricken 
Pontinian  swamps  "for  subduing  the  miasmatic  exhalations",  blue  gums 
were  later  reported  as  "acting  most  wholesomely  on  the  poisonous  air"; 
and  they  were  planted  in  other  malarial  regions  with  the  same  object. 
For  this  reason,  blue  gums  are  sometimes  known  as  fever  trees.  (It  is  not 
clear  whether  they  are  the  fever  trees  that  the  great  grey-green  greasy 
Limpopo  river  is  all  set  about  with.)  Presumably  they  helped  dry  out 
mosquito  breeding  grounds  by  the  large  amount  of  water  absorbed 
through  their  roots  and  evaporated  from  their  leaves. 

The  grove  of  trees  just  east  and  northeast  of  the  organ  pavilion  in 
Balboa  Park  consists  mainly  of  blue  gums.  They  are  known  at  once  by 
their  large  solitary  seedpods,  which  are  bell  shaped  and  four  ridged,  with 
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a  warty  and  at  first  whitish  surface.  The  smooth  tan  bark  usually  hangs  in 
broad  irregular  strips.  Most  leaves  are  sickle  shaped,  stalked,  and  dark 
green,  and  they  are  attached  singly  on  the  rounded  stems;  but  the  shoots 
that  often  grow  from  the  base  of  the  tree  have  squarish  stems  bearing 
leaves  very  different  in  appearance,  shorter  and  broader,  stalkless,  and 
bluish  white  with  a  clinging  fine  powder,  and  attached  in  pairs  whose 
two  members  are  on  opposite  sides  of  the  stem.  This  combination  of 
characteristics  makes  the  blue  gum  easy  to  recognize. 

46.  Sugar  Gum  (Eucalyptus  cladocalyx)  is  a  quick-growing  large  tree 
from  South  Australia.  Unlike  most  kinds,  it  has  leaves  lighter  colored  on 
the  under  side.  The  clustered  flowers  with  cream-colored  stamens  appear 
in  fall.  The  seedpod  is  barrel-shaped,  with  a  deep  opening  at  one  end 
(fig.  8);  on  drying,  it  becomes  somewhat  wrinkled  lengthwise. 

In  Australia,  sugar  gum  is  valued  for  its  wood,  which  is  hard  and 
very  durable  and  warps  little;  it  has  been  called  the  most  valuable  of 
South  Australian  timbers.  The  tree  is  much  planted  there  and  in  other 
parts  of  Australia  for  windbreaks  and  as  a  shade  and  ornamental  tree. 
Also,  it  is  one  of  the  best  nectar-yielding  trees,  the  honey  produced  from 
its  nectar  being  of  excellent  quality.  The  name  "sugar  gum"  is  said  to 
refer  to  the  sweetish  foliage,  which,  unlike  that  of  most  eucalypts,  will 
be  eaten  by  cattle  and  sheep. 

In  California,  where  it  has  so  far  been  used  chiefly  as  an  ornamental, 
the  sugar  gum  seems  to  be  of  great  potential  value  as  a  forest  tree.  It  will 
thrive  under  a  great  range  of  conditions  as  to  soil,  temperature,  and 
moisture,  and  is  said  to  be  excellent  for  semi-desert  conditions.  Though 
not  so  fast-growing  as  blue  gum,  its  wood  is  more  valuable  for  some 
purposes.  Several  large  trees  stand  against  the  Food  and  Beverage  Building 
near  the  northeast  corner  and  three  on  the  lawn  just  to  the  north,  all 
planted  in  1915.  The  largest  is  about  147  feet  tall,  with  a  trunk  diameter 
of  28  inches. 

47.  Desert  Gum  (Eucalyptus  rudis)  is  a  medium-sized  tree  from  western 
Australia,  with  rough  and  persistent  bark.  The  clustered  cream-colored 
flowers  are  borne  in  fall  (fig.  7).  The  seedpods  are  top-shaped,  with  the 
triangular  valves  projecting  above  the  rim.  In  Australia  the  tree  grows 
mostly  in  wet  places  and  is  known  as  river  gum,  swamp  gum,  and  flooded 
gum.  In  this  country,  what  is  supposedly  the  same  tree  is  called  desert 
gum.  It  is  said  to  withstand  drought  and  extremes  of  temperature  better 
than  most  other  eucalypts  and  therefore  is  recommended  for  planting  in 
desert  regions  where  trees  with  other  superior  qualities  will  not  grow.  A 
row  of  five  desert  gums,  planted  in  1915,  stands  near  Park  Boulevard 
midway  between  the  Museum  and  Village  Drive.  The  largest  is  about  88 
feet  tall,  with  a  trunk  diameter  of  23  inches. 


48.  Brisbane  Box  (Tristania  conferta)  is  a  handsome  large  evergreen  tree 
with  glossy  oval  leaves,  feathery  star-shaped  flowers,  and  bell-shaped 
woody  seedpods.  The  seedpods  are  similar  to  those  of  the  eucalypts;  but 
the  flowers  have  petals  and  open  in  the  usual  way  rather  than  by  the 
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falling  of  a  cap,  and  the  stamens  are  united  into  five  groups.  Brisbane 
box  is  reported  sometimes  to  reach  a  height  of  150  feet  and  a  trunk 
diameter  of  8  feet.  The  wood  is  very  tough  and  durable  and  is  said  not 
to  be  bothered  at  all  by  termites;  but  it  is  difficult  to  season  without 
warping.  The  bark  has  sometimes  been  used  for  tanning.  Native  in  north- 
ern and  eastern  Australia,  Brisbane  box  is  commonly  planted  in  Australia 
as  an  ornamental  and  shade  tree;  and  its  good  qualities  are  coming  to  be 
appreciated  in  southern  California.  A  single  large  tree,  in  rather  poor 
condition,  stands  at  the  northeast  corner  of  the  Food  and  Beverage  Build- 
ing. A  better  one  is  crowded  against  the  Food  and  Beverage  Building 
behind  a  group  of  three  large  Moreton  Bay  figs,  with  its  foliage  high  out 
of  view.  Here  you  can  appreciate  the  problems  of  a  botanist  trying  to 
study  the  trees  of  a  crowded  forest,  where  all  he  can  see  at  close  hand  is 
the  trunks. 

DOGBANE  FAMILY 

The  Dogbane  Family  (Apocynaceae)  is  widespread  but  especially 
tropical,  with  some  1500  kinds  of  trees,  shrubs,  herbs,  and  vines.  Many 
are  poisonous,  and  many  yield  substances  of  medicinal  value.  Most  have 
milky  juice,  and  in  the  past  some  have  been  important  sources  of  rubber. 
Among  those  grown  as  ornamentals  are  periwinkle,  Natal  plum,  allamanda, 
and  frangipani.  Four  herbs  of  this  family  occur  wild  in  San  Diego  County. 

49.  Oleander  (Nerium  oleander)  is  an  evergreen  shrub  or  small  tree 
native  in  the  eastern  Mediterranean  region  and  widely  planted  and  some- 
times naturalized  in  warm  regions  throughout  the  world.  In  California 
it  grows  with  little  care  and  flowers  freely  throughout  the  summer  and 
fall.  Flowers  are  white,  buff,  or  various  shades  of  red.  Most  parts  of  the 
plant  are  dangerously  poisonous,  and  extracts  of  it  have  been  used  medi- 
cinally and  for  poisoning  rats  and  flies.  Oleander  is  often  considered  a 
nuisance  because  it  harbors  scale  insects.  Clumps  of  it  may  be  seen  on 
both  sides  of  the  gate  to  the  Museum  service  yard. 

VERBENA  FAMILY 

The  Verbena  Family  (Verbenaceae) ,  with  about  2  500  kinds  of 
herbs,  shrubs,  and  (a  few)  trees,  is  of  wide  distribution  but  especially 
developed  in  the  tropics.  The  most  important  economic  plant  of  the  fam- 
ily is  teak,  a  tree  of  southeastern  Asia,  which  furnishes  a  hard  and  durable 
wood  of  high  quality.  Ornamentals  of  this  family  include  verbena  and 
lantana.  Seven  herbaceous  kinds  occur  wild  in  San  Diego  County. 

50.  Golden  Dewdrop  (Duranta  re  pens)  is  a  spiny  shrub  or  small  tree 
native  in  tropical  America  from  Florida  and  Mexico  to  Brazil.  It  is  rather 
commonly  planted  in  California.  The  name  comes  from  the  small  golden- 
yellow  fruits,  produced  in  abundance.  It  is  also  sometimes  known  as  sky 
flower  because  of  the  blue  flowers.  There  are  two  shrubs  of  golden  dew- 
drop  in  the  hedge  north  of  the  Museum  service  yard,  one  of  them  with 
variegated  leaves. 
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NIGHTSHADE  FAMILY 

The  Nightshade  Family  (Solanaceae) ,  with  some  two  thousand  kinds 
of  herbs,  shrubs,  and  trees,  is  widely  distributed  but  is  especially  abundant 
in  the  American  tropics.  Many  kinds  are  poisonous,  and  some  yield  im- 
portant drugs  such  as  atropine  and  belladonna.  (Whether  a  substance  is 
a  poison  or  a  useful  drug  may  depend  on  how  it  is  used.)  Among  the 
poisonous  ones  should  be  mentioned  tobacco,  which  some  people  use  in 
the  form  of  sprays  to  destroy  garden  pests  and  some  use  in  the  form 
of  cigarettes  [adv.]  to  destroy  themselves  with  lung  cancer.  Some  kinds 
are  food  plants,  such  as  potato,  tomato,  red  pepper,  and  ground  cherry. 
Among  the  many  used  as  ornamentals  are  jessamine,  matrimony  vine, 
angels'  trumpet,  chalice  vine,  and  petunias.  Some  thirty  kinds  occur  wild 
in  San  Diego  County,  including  thornbushes,  nightshades,  ground  cher- 
ries, jimson  weeds,  and  wild  tobaccos. 

People  may  be  surprised  at  the  seemingly  diverse  plants  that  botan- 
ists sometimes  put  together  in  one  family.  Nobody  would  suppose,  for 
example,  that  a  baked  potato,  a  cigarette,  a  tomato  cocktail,  and  a  bou- 
quet of  petunias  had  anything  in  common.  But  comparison  of  the  whole 
plants,  and  especially  of  the  flowers,  leaves  little  doubt  as  to  their  overall 
similarity. 

51.  Devil's  Fig  (Solatium  hispidum)  is  a  prickly  shrub  or  small  tree  with 
rather  large  leaves  deeply  cut  on  the  margins,  with  flat  white  flowers,  and 
with  yellow  berries  that  may  dry  and  persist  on  the  branches.  Native  in 
Peru,  it  is  occasionally  planted  here  as  an  ornamental  or  perhaps  more  as  a 
curiosity.  A  specimen  stands  near  the  northwest  corner  of  the  Museum 
building  but  inside  the  service-yard  fence. 

The  nightshades  and  their  relatives  (Solantim)  are  some  1200  kinds 
of  herbs,  shrubs,  and  small  trees,  of  wide  occurrence.  Best  known  of  them 
is  the  potato,  one  of  the  most  important  food  plants  of  the  world.  Some 
members  of  this  group,  such  as  egg  plant  and  wonderberry,  are  grown 
for  their  edible  fruit;  several,  such  as  Jerusalem  cherry,  are  grown  as 
ornamentals;  and  others  are  noxious  weeds.  Many  kinds,  like  black  night- 
shade, contain  poisonous  substances.  Even  the  shoots  of  the  potato  plant 
are  poisonous,  and  likewise  the  tubers  if  they  are  exposed  to  light  and 
become  green. 


Thanks  are  due  the  editor  for  his  painstaking  work  and  for  his 
many  suggestions,  most  of  which  have  been  followed.  The  drawing  on 
the  cover  and  that  of  Acacia  foliage  are  by  Mildred  Hall,  Museum  Staff 
Artist.  The  map  is  by  Tom  Emery.  Photographs  are  by  the  author.  The 
other  and  even  more  lifelike  illustrations  are  by  God  and  the  Park  De- 
partment: they  are  the  trees  that  grow  around  the  Museum. 
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